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Milestone for 
Materials— 


The dynamics of materials in commerce, industry 
and engineering are fittingly dramatized in the First 
Basic Materials Show and Conference, June 15 through 
19 at the Grand Central Palace, New York . . . One of 
the most amazing aspects of the materials field is 
the swift tempo of achievements during the past dec- 
ade. New developments crowd one on the other; 
today’s laboratory curiosity becomes tomorrow's mat- 
ter-of-fact commercial product. 

The effect of materials on product design is dis- 
cussed in two articles in this issue: “Materials Systems 
in Electromechanical Design,” beginning on page 
104, and “Plastics in Motor Design” on page 107. 


Pure Silicon 
for Transistors 


Du Pont announces development of a process for 
producing pure silicon as a suitable material for tran- 
sistor use. Output is already sufficiently large to fill 


extensive research needs throughout the country. Since 


silicon is a widely abundant element an almost un- 
limited raw-material source is available. Present cost 
for the pure silicon runs to about $430 per Ib, but on 
the unit basis, the cost per transistor is a matter of 
a few cents. 

Du Pont’s function is primarily to develop and im- 
prove the process for producing the pure silicon; it 
will depend on others to investigate and establish the 
possibilities of the material for transistor and other 
electronic applications such as rectifiers. Compared 
to germanium, silicon has the advantage of superior 
temperature resistance—up to 400 F. 


And Also— 
More Germanium 


General Electric Research Laboratory comes up 
with a laboratory method for producing as many as 
100 of the thin wafers needed for transistors out of a 
6-in. ingot of germanium, as compared to the one or 
two produced by existing methods. The new G-E 
method, it is said, may make it possible to drastically 
reduce the cost of transistor production. . 
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Tough, Heat-Resistant 
“Poly” by Irradiation 


First commercial hint of actual utilization of irradi- 
ation effects in the manufacture of plastics comes in 
a talk by Dr. C. G. Suits, vice president and director 
of research, General Electric Company, before the 
University of Wisconsin Alumni Club in New York. 
Previous reports on this subject (EM 5-53/8) dealt 
with the effect of high-energy pile radiation. Signif- 
icance of the G-E work lies in the fact that irradiation 
is effected by means of modified X-ray equipment. A 
million-volt resonant transformer-type machine is suit- 
ably modified by removing the tungsten target for 
direct electron bombardment of the polymer. 

Working particularly with polyethylene, G-E_ re- 
search men have been able to vastly improve the heat 
resistance as well as solvent resistance by increasing 
cross-linkage of the polymer . . . Also, by controlling 
the pattern of the electron beam, it was found that 
cross-linkage could be selective, that is, applicable to 
only a portion of the liquid polymer. 

Possibilities for completely new methods for casting 
or forming plastics parts are thus opened up . . . The 
G-E Chemical Division, Pittsfield, Mass., is now work- 
ing on commercial development of these processes. 


Rough-and-Tumble 
Beta-Ray Gages 

Beta-ray gages (betameters) are certainly sensitive 
but they can take punishment and come up, figura- 
tively speaking, smiling. In its April issue, Canadian 
Isotope Newsletter, published by Isotope Products 
Limited, Oakville, Ont., cites several instances of 
rough-and-tumble experiences through which these 
newest of control instruments have passed practically 
unscathed. In one instance, the betameter was _ in- 
stalled on a temporary monorail some seven feet above 
floor level. Not being properly mounted, the betameter 
rolled down the track, fell off and landed on the con- 
crete floor below with no other damage than two 
contacts jarred loose—a quickly repairable matter. 

Betameters operate as production machine controls 
under a diversity of difficult conditions that occur 
in the manufacture of such products as oilcloth and 
linoleum, tin plate, paper, rubber tires, plastics sheet. 
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*You be the judge 
of carbon’s versatility 


Carbon can be: Carbon has: 


Sewed High corrosion resistance 
Drilled High heat transfer 

Milled Low electrical resistance 
Seonahad High thermal shock resistance 
Turned High heat transfer (graphite) 
Planed Carbon is: 

Hobbed Non-warping 

Ground Not wetted by molten metals 
Molded Chemically inert 

Extruded Self-lubricating (graphite) 
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by Speer 
helps solve design and 
materials problems 


Short of the “right” materials? 

Many a design engineer has revised his notions of materials requirements 
after seeing some of the results of Speer carboneering—the design and 
manufacture of parts and equipment from carbon and graphite. Carbon 
products are versatile*—can frequently perform better than the materials 
they replace. 

Speer has been carboneering new parts and designs for over fifty years. 
This large graphite crucible—for example. It was designed and made by 
Speer specifically for a firm that manufactures carbide-tipped tools. It 
has the high heat transfer and resistance to thermal shock necessary for 
a crucible material. It is not wetted by molten metals and it is relatively 
inexpensive. 

Or consider these contacts—in wide use as circuit breakers and motor 
starting devices. The carbon grades used give them high mechanical 
strength to withstand heavy service. These contacts are dense in structure 
and will not burn away under severest arcing conditions. 

Speer’s experienced designers and engineers can make carbon perform 
many new and unusual tasks. If you have a design problem—or are hob- 
bled by materials difficulties — why not let Speer help you carboneer a 
practical solution? Send us all the details. 
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RESEARCH HORIZONS 





and roofing asphalt papers. The effects of static elec- 
tricity, vibration, heat humidity, temperature fluctu- 
ations and other conditions have to be considered 
in their design. 

One good reason why betameters are so sturdy: 
There’s no delicate moving mechanism. The instru- 
ment is essentially an isotope source, a detection de- 
vice, and the electronic amplifier, stabilizer and _re- 
cording device. A good sturdy yoke ties the source 
and detector together and a rugged housing protects 
the amplifier and associated elements. 


Fluorine-Containing 
Elastomeric Materials 


Fluorochemical rubbers are being currently pro- 
duced on a limited and experimental scale as a result 
of an Air Force development contract placed with 
Minnesota Mining and Manufacturing Company. Ma- 
jor emphasis has been on a polymerized 1, 1-dehydro- 
perfluorobutyl acrylate (Poly-FBA). Preliminary tests 
indicate that the electrical properties are at least as 
good as those of neoprene and other elastomeric in- 
sulating materials. Solvent resistance is excellent, par- 
ticularly to the aromatics. Ozone resistance is believed 
to be the best of all rubber materials. 

Samples have been tested for over 100 hr without 
any cracking being noted. Heat stability is said to be 
better than that of the other oil-resisting rubbers. On 
the negative side, the material has limited use at ex- 
tremes of temperature; and the tensile strength needs 
bolstering. 

Copolymers of Poly-FBA and butadiene, however, 
when vulcanized with sulfur and reinforced with car- 
bon black have given tensile strength up to 2500 psi. 
Low-temperature properties were likewise improved. 

Aside from military applications, elastomers such as 
Poly-FBA, when fully developed and made commer- 
cially available, could be used generally as compo- 
nents in electrical systems where oil resistance is a 
prime requirement. Capacitor bushings and seals are 
typical applications. Cable covering where good re- 
sistance to weathering, ozone and oil is essential is 
still another possibility. So are gaskets and O-rings. 

Work on the fluoro-rubbers is only one phase of 
several Air Force-sponsored contracts for elastomeric 
materials that will meet stringent requirements im- 
posed by new air weapons. 


Lower-Cost 
Waveguides 


Based on an innovation in foundry technology, a 
new method for the production of waveguides is said 
to reduce tooling costs to about one-tenth of current 
costs. Simplified foundry facilities and techniques, and 
relatively low-cost metal patterns are used instead of 
dies. This method, it is felt, may make it possible to 
expand the use of microwave design where cost of 
components at present is an obstacle. 

The development has been announced by Sight- 
master of California, Santee, Calif., affiliate of Sight- 
master, New Rochelle, N.Y. 


8 


Experimental TV 
Recording System 

An electronic shutter controlled by a cycling pulse 
generated in the motion-picture camera is employed 
in a television recording system now being evaluated 
by the Naval Research Laboratory. The electronic 
shutter; a distribution amplifier that incorporates a 
video amplifier, gamma-control circuit and sync sep- 
arator; and a recording tube sweep chassis comprise 
the experimental model, aside from the power sup- 
plies. 

The 8-tube feedback amplifier has an essentially flat 
response from 30 cycles to 10 mc and down 1 db at 
12 me. The gamma-control circuit controls the transfer 
characteristics of the amplifier to compensate for non- 
linearities. The equipment can be used for 525-line 
systems and can be adapted to 819-line systems. 


Quartz for Ultrasonic 
Solid Delay Lines 

Full-scale domestic production of optical-quality 
fused, quartz for electronic applications in microwave 
equipment, computers and communications apparatus, 
is promised for the near future. The quartz will be 
manufactured on a commercial basis by Optosil, Inc., 
Hillside, N. Y., a newly formed subsidiary of Hanovia 
Chemical and Manufacturing Company. Previously, 
this material was available only from foreign sources. 
The Optosil operation will be based on processes 
acquired from German manufacturers. 

This type of quartz finds a major electronics use in 
ultrasonic solid delay lines. A ratio of about 100,000:1 
exists between the velocity of electromagnetic waves 
and that of the sonic waves in the quartz medium. By 
employing two or three-dimensional multiple reflec- 
tion paths within the quartz medium relatively long 
delay periods can be achieved within a small space. 

Fused quartz ingots of specified dimensions and 
also specially fabricated shapes will be made available 
for these applications. 


*‘Designed-In” Packing Case 
Features X-Ray Field Unit 

Packaging (not of the electronic variety, but of the 
down-to-earth shipping type) was a key problem in 
the design and development of a mobile 15 ma, 85 
kilovolt, peak, X-ray unit by the National Bureau of 
Standards for the Army Surgeon General's Office. 
Design target: Lightweight, yet reliable, easily trans- 
portable equipment able to provide combat-area diag- 
nostic facilities comparable to that available at base 
hospitals. 

A self-contained packing case, that makes ingenious 
use of the base and front panel of the field table, is a 
highlight of the design. The base serves as a packing 
chest for various components and also contains a box- 
shaped section that receives the tube-stand base; the 
front panel forms the top of the packing case. 

All pieces of the equipment are designed to with- 
stand transportation and storage at temperatures be- 
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Exploded view of the CST-50 capacitor 
shows: (1) ring terminal with two soldering 
spaces; (2) metallized ceramic form; (3) 
spring-type S-shaped tuning sleeve*; (4) 
split mounting stud; (5) locking nut. 


* Patent Applied For 
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OUNCING... 


new CST-50 capacitor 


with greatly increased range, greater stability 


Surpasses the range of capacitors 
many times larger in physical size. 


The new CST-50 variable ceramic 
capacitor embodies a tunable* element 
of such unusual design it practically 
eliminates losses due to air dielectric. 
As a result, a large minimum to maxi- 
mum capacity range (1.5 to 12 MMFD) 
is realized — despite the small physical 
size of the capacitor. This tunable* ele- 
ment is a spring-type, S-shaped tuning 
sleeve* which maintains constant maxi- 
mum pressure against the inside wall of 
the ceramic form. 


Other Design Features 


The CST-50 stands only 19/32” high 
when mounted, is less than 4” in di- 
ameter and has an 8-32 threaded 


CAMBRIDGE THERMIONIC 
CORPORATION 


custom or standard... the guaranteed components 


Write for Free Catalog #400 containing complete data on the entire CTC line. 


mounting stud. The mounting stud is 
split so that the tuning sleeve* can be 
securely locked without causing an un- 
wanted change in capacity. The tuning 
sleeve* is at ground potential. The 
CST-50 is provided with a ring ter- 
minal which has two soldering spaces. 


All C.T.C. materials, methods and 
processes meet applicable government 
specifications. For further information 
on C.T.C. components and C.T.C.’s 
consulting service (available without 
extra charge) write us direct. Cam- 
bridge Thermionic Corporation, 453 
Concord Avenue, Cambridge 38, Mass. 
West Coast manufacturers contact: 
E. V. Roberts, 5068 West Washington 
Blvd., Los Angeles and 988 Market St., 
San Francisco, California. 
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tween —50 F and +-150 F over a wide humidity range. 
Exceptionally rigid construction guards against shock 
and vibration. Suitable packaging barriers and other 
means are used to protect against moisture and cor- 
rosive agents. 

Entire equipment can be unpacked, assembled, dis- 
assembled and re-packed quickly—in something like 
15 minutes—under the most difficult conditions. 


Improved Magnetic 
Playback Head 


Two important advantages over conventional mag- 
netic recording and playback heads are claimed for a 
new playback head developed at Armour Research 
Foundation by Dr. David Wiegand, senior physicist 

. Signal response is said to be much stronger; and, 
unlike conventional heads, the response is independ- 
ent of frequency. Result: the new head can be used 
with simpler, low-cost playback equipment. Crux of 
the new design is an application of magnetic ampli- 
fier principles. 

Since with the new head the signals remain strong 
no matter how slowly the tape is run, it may also find 
important use in various recording instruments where 
it is desirable for previously recorded data to be 
played back at much lower speeds to permit de- 
tailed study. 


High Frequency and 
High Temperature 

We have high-temperature dita on electronic ma- 
terials at low frequencies or high-frequency data at 
room temperatures. But where are data on materials 
under simultaneous conditions of high frequency and 
high temperatures? . A research project with this 
objective is being strongly urged by engineers close 
to military design work. A combinationof tempera- 
tures up to 175 C or 200 C with frequencies up to 
100 me would be desirable, but they would settle for 
a more moderate combination. 

If such data were developed and suitable standards 
met, materials for electronic applications would be 
first screened for performance under simultaneous con- 
ditions of high frequency and high temperatures. 
Associated mechanical properties would of course also 
be considered, but such tests would be applied only 
as a second screening. 


Pre-Shrunk Speeches 
by Electronics— 

Prize for the most intriguing idea advanced at the 
recent IRE 1953 Convention (had there been such a 
prize) should have gone to Grant Fairbanks, W. L. 
Everitt and R. P. Jaeger of the University of Illinois 
for their electronic device that stretches or contracts 
the length of a speech without affecting voice quality. 

By suitable sampling techniques, it is possible to 
utilize “the inherent redundancy in verbal speech to 
compress it into shorter time intervals without change 
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in its frequency spectrum.” Or the speech information 
can be transmitted within the same time but over a 
narrower frequency band. Also, the time interval or 
frequency spectrum can be expanded by means of 
the same device. Two devices, one to expand and the 
other to compress speech, can be suitably combined. 

Practical applications: In military applications to 
shorten time of message transmission; in tailoring of 
overlong speeches or other prerecorded programs for 
broadcasting; in linguistic studies for analysis of 
speech patterns. 

Bright hope (but probably futile): Maybe we can 
eliminate the windy, verbose hem-and-haw speaker 
at technical meetings and replace him with a neat 
compressed recording of his paper! 


Electromechaniecal 
Altimeter Device 


Heart of an improved “wiredsonde” instrument de- 
veloped by the National Bureau of Standards for the 
Bureau of Ships is a new type of a pressure-sensitive 
altimeter designed to permit a higher degree of ac- 
curacy in measurement of small changes of altitude. 
A pressure capsule, a coil of about 10,000 turns of fine 
wire wound over a U-shaped high-permeability core, 
and a bar of high-permeability metal comprise the 
essential elements. With increasing altitude, the cap- 
sule expands, moves the bar, varies the airgap be- 
tween bar and core, and thus the 
ductance. 


varies coil in- 

Changes in the inductive impedance of the coil are 
sensed from the ground. A 60-cycle, 110-volt gener- 
ator, cable reel, electronic panel, and automatic re- 
corder, housed in a truck and trailer, provide a mobile 
base for all necessary ground operations. 

Advantage over previous wiredsondes lies in the 
fact that the others have had to depend on optical ob- 
servations for determining the height of the airborne 
instruments, 


Resistivity of 
Nylon Composites 

Preliminary data have been released on the resistiv- 
ities of composite materials made from nylon mold- 
ing powders and copper, carbonyl iron, or graphite by 
the National Polymer Products, Inc., Reading, Pa. 

With 70 per cent-copper filler, the resulting material 
is still nonconducting. With 80 per cent, the resistivity 
is 2.33 ohm-cm; with 90 per cent it is 0.29, and with 
98 per cent, 0.02 ohm-cm. 

Carbonyl iron as a filler gives these results: Non- 
conducting with 50 per cent filler; 39,000 ohm-cm 
with 70 per cent; 25.3 ohm-cm with 80 per cent; and 
6.6 ohm-cm with 90 per cent. 

Fifty per cent filler of graphite (Dixon’s Micron- 
ized) gives a material with a resistivity of 5 megohm- 
cm; while an increase to 80 per cent moved the re- 
sistivity down to 1.75 ohm-cm. 


—A.E.J. 
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Electrical Manufacturing 
EDITORIAL 


JUNE 1953 


Automotive Group Sets Pace 


AS A CONVENIENCE to those machinery man- 
ufacturers who do business with the auto- 
motive industry, ELECTRICAL MANUFACTUR- 
ING is printing in this issue the revised and 
expanded Joint Industry Conference Elec- 
trical Standards for Industrial Equipment. 
To those less directly concerned, those 
standards are offered as a guide to future 
design on a pick-and-choose basis. 

Basically, these standards reflect user 
preference regarding the designed-in appli- 
cation of electrical power and control to all 
classes of industrial machinery used in high 
production metalworking plants. The auto- 
mobile manufacturers present a united 
viewpoint in spelling out practices aimed 
toward such objectives as safety to oper- 
ating and maintenance personnel, reliable 
operation of electrical equipment, and 
accessibility so as to minimize “down time” 
due to electrical failure. 

The procedures used in attaining these 
ends have not been autocratic—rather they 
have been democratic. To translate oper- 
ating experience of the last three years to 
code writing, the user group first met to 
consolidate its thinking, then called the 
machinery suppliers and electrical equip- 
ment manufacturers into an open session 
last March. The defense spearhead of the 
supplier group was the Electrical Commit- 
tee of the National Machine Tool Builders 
Association. These men fought for “some- 
thing they could live with.” The discussion 
was lively, seldom acrid, and generally 
ended in clarification of what the users 
wanted and what they could reasonably 
hope to obtain. No change was adopted 
without unanimous consent. 


Each group has built up on the work of 
the other. The first Machine Tool Electrical 
Standards were introduced by the NMTBA 
in 1941, and became the basis of the Amer- 
ican War Standard ASA C74-1942, now 
obsolete. Automotive standards and recom- 
mended practices were added in 1945 fol- 
lowi::g the formation of the forerunner to 
the Joint Jndustry Conference. Using the 
same basic ,aragraph numbering system, 
jlC issued its ov/n set of standards in 1948. 
Revised in 1950, these standards were in- 
cluded for reference in the last revision of 
the NMfBA Standards adopted in Septem- 
ber 1950. 

Everything is on a voluntary basis. Each 
buyer will have to decide whether he wants 
to specify JIC in his inquiries or purchase 
orders. In many cases it will be found that 
strict conformance is going to cost more. 
But once the machinery buyer says “must 
conform to JIC,” the standards become his 
specifications. 

What really counts is that many “excep- 
tions” of ten years ago are standard prac- 
tices today. Machine tool wiring systems 
are vastly superior to those on wartime 
equipment. Control panel layout is cleaner 
and safer. It is expected that when the 
NMTBA Machine Tool Standards are 
revised later in the year, much of the JIC 
Standards will be incorporated therein, 
except, perhaps, those provisions that relate 
only to complex transfer-type machines. 
Other machinery manufacturers are free to 
adopt those provisions that best meet their 
own or their customers’ needs for safety 
and reliable performance of the electrical 
components. 
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Materials Systems 


in Electromechanical Design 


Materials are the common denominator of product design. They 


constitute an area of development that is both fluid and dynamic. Product 


design-wise they must be approached and utilized as logical systems. 


Alex. E. Javitz 


Special Features Editor 
ELECTRICAL MANUFACTURING 


MatTERIALS influence every stage of design and de- 
velopment. The performance capabilities of both 
mechanical, structural and dielectric components are 
essentially established by the characteristics of the 
materials that enter into their construction. Avolica- 
tion limitations exist primarily because of limitations 
in such materials. But such limitations may also be- 
come non-existent as a direct consequence of new ma- 
terials that offer a significant advance in some property 
or properties. 

The impact of materials on the design of a product 
extends to heat-transfer agents, impregnants, sealants, 
adhesives, and bearing lubricants; to the housing and 
protective finishes; to circuit techniques such as printed 
circuitry and embedded units; to thermal and acousti- 
cal insulation. If we dissect almost any product-design 
problem we will find that at the hard core is the choice, 
selection and specification of some material or mater- 
ials with the optimum compromise of properties for 
the required performance. 

Materials thus constitute the essential force that 
puts into concrete form and into articulation the oper- 
ating and control functions of the end product. Ma- 
terials are the great common denominator of all prod- 
uct design and development, starting at the nascent 
research level and ending at the finalized specifications. 

It would be hard to find an area of product design 
that has not been measurably and vitally affected by 
contemporary advances in materials. The story of mo- 
tor, generator and transformer design during the past 
few years is the story of new types of electrical in- 
sulation—the silicones, the fluorocarbons, the various 
new composites—that have made it possible to reduce 
weight and size and to push operating temperatures 
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to new high limits. Magnetic amplifiers could not have 
come into being without the development of new 
magnetic materials. Dielectric amplifiers are on the 
threshold of significant practical progress by virtue of 
basic work in ferroelectrics. A whole new era in elec- 
tronics hinges on the single-crystal germanium wafer 
that we know as the transistor. It is doubtful if studies 
in the automation of electronic assembly methods 
would be feasible without the progress already shown 
in printed-circuit assemblies, embedded and _ potted 
units, transistors and associated components. 

To understand the function, the scope, the philos- 
ophy of materials in relation to product design, it is 
first necessary to accept this basic axiom that materials 
do constitute a common denominator of all product 
design. But this is only the first step in the logical and 
systematic use of materials. How is the design engineer 
to translate this axiom into terms applicable to his 
purpose, to his job responsibilities? How, in effect, 
does he relate materials to his own area of products? 
In the field covered by this discussion, how does he 
relate materials to all types of electrically energized 
equipment? (The term “equipment” is used here to 
designate all types of machines, appliances, instru- 
ments and so on. ) 


The first step is one of definition and classification. 
In any one end product all the component parts and 
elements fall into several discernible and_ logical 
systems. There is the power system, the control system, 
the mechanical system, the electrical system, the elec- 
tronic system; there is an integrated system such as 
the electrohydraulic system or electro-acoustical sys- 
tem; and there is, too, the materials system. That is, 
the totality of materials that enter into any one prod- 
uct. This concept of a materials system is supported by 
the fact that a design analysis of the product would 
reveal a design unity (performance, ambient condi- 
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THE MATERIALS SYSTEM IN ELECTROMECHANICAL DESIGN 


System I 
Structural ond 
Mechanical 
Materials 


Subsystems 
by Function 


= cc 


System I 
Electrically 


Insulating and 
Conductive —— 
Materials 


Subsystems 
by Composition 


Materials for Electrically Energized Equipment 


System I - Structural and Mechanical Materials: 
Typical Subsystem Classifications 


Adhesive materials 
Fungus-resistant 
materials 
Gasketing moterials 
High-impact moterials 
Corrosion-resistant 
metals 
Thermal insulation 
Lubricating materials 
Spring materials 
Protective coatings 
Acoustical insulation 
High-energy radiation- 
resistant materials 
Shock-and vibration- 
isolating moterials 
Heot-trorister agents 


Ferrous metals 
Nonferrous metols 
Rubber (mechanical 
ports) 
Laminated metals 
Glass -reinforced plastics 
(structural ports) 
Acrylic sheet 
Epoxy-resin adhesives 
Porcelain enamels 
Stainless steel 
Felt materials 


Transformer core 
materials 
Low-loss dielectrics 
High-temperature 
insulating moterials 
Conductive plastics 
Mag-amp materials 
Permanent -magnet 
materials 
Cast resins 
High-temperature 
magnet wire 


Aluminum alloys 

Plastics laminates 
(structural ond 
mechanical use) 


High-energy radiation- 
resistant materials 
Copacitor dielectrics 
Insulating varnishes 
Thermostat bimetals 


tions, costs, or other factors) that supports the selec- 
tion of all the materials. 

If we consider now the materials that are being 
designed into electrically energized equipment we will 
find they will naturally and logically fall into two 
major system classifications (see flow chart): 


System I—Structural and mechanical materials 


System II—(a) Dielectric materials and electrical 
insulation; and (b) electrically conductive materials. 


By means of this classification, the rather vast and 
amorphous field of materials has been shaped into a 
coherent form that is peculiar to, and applicable only 
to, the needs of the men responsible for the design of 
electrically energized equipment. 

Within each of these two major systems of materials, 
there is practically an infinity of separate subsystems. 
Within the structural and mechanical materials sys- 
tem we may have such subsystems as ferrous metals, 
nonferrous metals, glass-reinforced plastics, porcelain 
enamels, epoxy-resin coatings, acrylic plastics, and 
other classifications based on chemical and physical 
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Product 
Design Team 


(Men - System) 





System II - Electrically Insulating and Dielectric 
Moterials; Electrically Conductive Materials: 
Typical Subsystem Classifications 


Printed-circuit materials 


Product- Design 


; Electromechanical 
Functions of 


End Product 
Design Team 


Product - Design Team (Men - System) 


Electrical Engineers 
Mechanical Engineers 
Electronic Engineers 
Chemists 

Chemical Engineers 
Physicists 
Metallurgists 
Materials Engineers 
Appearance Stylists 
Research Engineers 
Standords Engineers 


Inorganic electrical 
insulation 
Fluorocarbon dielectrics 
Liquid dielectrics 
Aluminum magnet wire 
Silicone insulation 
Glass-bonded mica 


eens resistance and diene 
wire 


Electrical steel Product- Design Functions of Design Team 


Silver contact materials | 4. investigation of materials (including basic 
Plastics laminates research) 
(insulating ports) . Laboratory testing 
Electrical porcelain . Approval, selection and specification 
Semiconductors . Designing into end product as components, 
housings, or associated elements (such as 
adhesive system, color, coating, lubricant) 
. Field and “use-equipment" testing 
. Production-design liaison 
. Service testing 





composition. Or, we may have subsystems that are 
established on the basis of the functional use of the 
material. For example, corrosion-resistant metals, pro- 
tective coatings, thermal insulating materials, high- 
impact materials, lubricating materials, spring mate- 
rials, and so on. In this atomic age, we could add 
as another example high-energy radiation-resistant 
materials. 

A similar subsystem breakdown of materials is ap- 
plicable to the second major classification—electrical 
insulation and dielectrics and electrically conductive 
materials. Based on the composition of the materials, 
we can establish such subsystems as ceramic-metal 
compositions, inorganic electrical insulation, nickel- 
chrome resistance wire, aluminum magnet wire, glasz- 
bonded mica, fluorocarbon dielectric materials. Based 
on their functional use, we can set up such subsystems 
as high-temperature insulating materials, low-loss di- 
electrics, transformer core materials, magnet wire, 
materials for unitized constructions (such as embed- 
ment resins, printed-circuit laminates and associated 
materials ), conductive plastics, semiconductors, mag- 
netic-amplifier materials, and so on. The essential 
point for the design engineer is that all of these sub- 
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THE PRODUCT-DESIGN ENGINEER 
The productdesign engineer symbolizes a reversal of 
the trend to specialization. He must be something of 


adhesives, lubricants, plastics, natural resins, 
ceramics, magnetic materials, ferrous and nonferrous 
metals, organic finishes. He should be able to grasp— 
and eventually apply—such newer developments as 
fluoroethylene plastics, electrically conductive caiber, 
electrets, the newer macnetic materials, semiconductors, 
and so on. 


from ‘“‘Materialse—a Common Denominator,”’ editorial from 
September 1949 Euecraical MaNuracrurinc 


MATERIALS ARE INDIVISIBLE 


Those in the profession of product design and engineer- 
ing can no longer afford to define and segregate ma- 
terials by arbitrary classifications and labels .. . 
they have got to learn to understand them by function. 
. .. There are no closed doors to the possible uses of 
any material. 


from “‘Design-Wise, Materials are Indivisible,” editorial from 
September 195] Erecrmica Manuracrurinc 


systems revert to the two major materials systems that 
are peculiar to the field of electrically energized 
equipment. 

But a classification of materials per se is static and 
meaningless unless we can use the classification to 
properly integrate and design these materials into the 
end product. How do we best approach this job? And 
who—on an engineering level—can best exercise this 
function? 


Investigation, selection and application of materials 
have for some years now ceased to be the function of 
any one kind of engineer. And as materials develop in 
scope, variety and even complexity, this trend has 
become progressively stronger. The task of utilizing 
systems of materials is then logically the task of sys- 
tems of men, or phrased another way, of teams of men. 
If we go back to our flow-chart again, we now find 
another unit falling into place. First, the entire field of 
materials, then the two major classifications of sys- 
tems for electrically energized equipment and their 
associated subsystems, and now the system of men to 
exercise the design function. 

Materials are not only the common denominator 
of all product design; they are also indivisible in their 
design function. We can no longer merely classify 
materials and leave them be. Materials can no longer 
be neatly pigeonholed in static isolation. Selection of 
a single material for a specific application imposes 
the obligation to consider all possible materials or 
combination of materials for the same application. 

In their design function, in their design life, mate- 
rials thus have a dynamic existence. They refuse to 
stay within compartmented boundaries. The engineer 
who attributes to any one material or class of mate- 
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rials inherited limitations and prohibitions does so 
at a peril to good design. Materials cross over tradi- 
tion-bound or artificially fixed demarcations. They 
become alloys, composites, laminates. In so doing they 
acquire or complement each others’ properties, as for 
example, a composite insulating structure of silicone- 
impregnated fibrous glass cloth and polyester film, or 
a copper-clad phenolic laminate for printed circuits, 
or copper-bronze for contact blades, or invar-steel for 
bimetal thermostat elements. 

An organic parallel then begins to emerge between 
the design indivisibility of materials and the function 
of our design system or teams of men. It does not 
matter whether the design team is perhaps a two- or 
three-man affair in some small company, or an organi- 
zational setup in the big companies. The team re- 
sponsibility will impose on each man the need for 
broadening and deepening his own knowledge of 
many other fields. In the larger companies, the de- 


sign teams now comprise not only the traditional 
electrical, mechanical and electronic engineers, but 
also, among others, industrial designers, chemists, 


materials engineers, physicists, metallurgists. 

Going back to our flow-chart, we now add the sys- 
tem of men to the systems of materials and we can 
summarize their functions in relation to materials as 
follows: 


l. Investigation and testing of materials 
Approval, selection and specification 


Designing into the product as components or 
other elements 


4. Liaison with production and production control 
Test for service performance 


In summary, then, product design engineers, re- 
gardless of their professional specialty or job classi- 
fication, need to approach materials with a universal 
interest, with a total receptivity. The significance of 
one class of materials is far-ranging—it is related to all 
classes of materials. The team that has a design assign- 
ment calling for the development of a glass-polyester 
housing to replace a metal housing had better keep 
itself up-to-date on metal developments as well—and 
conversely. 

In the flow-chart we have discussed here, there is 
then only one more element to be added. And this is 
the end result—the electrically energized equipment. 
the electromechanical product that has been designed 
as the result of: 


1. The classification of materials into two major 
systems—the structural and mechanical materials sys- 
tem, and the electrically insulating and electrically 
conductive system; 


2. The concept of the design use of these materials 
as indivisible; 


3. The interrelated and indivisible approach to 
these materials by systems or teams of design engi- 
neers, chemists, physicists and associated engineering 
and scientific staff. ooo 


@ @ © To secure one reprint copy of this article without charge, 
e No. 140 on card in the Reader Inquiry Fac ility, page 247. 
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Plastics in 
Motor Design 


Analysis of several design problems encountered in the 


development of such parts as the commutator, switch hub. switch 


mechanism, thrust washer, and blower housing. The influence 


of plastics on the reduction of motor sizes and weight. 


O. Wulfert 


Chief Mechanical Engineer, Electrical Division 


Wacner ELectric CORPORATION 


IN THE: APPLICATION OF PLASTICS to an established 
motor design, it is usually necessary also to consider 
other classes of materials, such as die castings, pow- 
dered-metallurgy parts, and synthetic rubber. More- 
over, the term “plastics” takes in many forms, types of 
fabrication, and various resins and fillers. In many 
instances, it is difficult to determine which of the 
materials will be most satisfactory; often, a combina- 
tion may be the answer to the problem. 

Owing to the various uses for standard motors, a 
long testing period is necessary, and there is no com- 
plete assurance that a new material or part (plastics 
or other type) is satisfactory until it has operated in 
service for long periods. Frequently, an existing de- 
sign has faults which are accepted as a matter of course 
due to long experience. Even if a plastics part will 
correct such design faults there may be serious com- 
plaints if another difficulty, even a minor one, is caused 
by the characteristics of the plastics material itself. 
Such minor complaints are sometimes greatly exag- 
gerated by users, by customers, or by competition. 

A discussion devoted to plastics problems in electric 
motors covers a wide field; it is therefore necessary to 
confine it to a few examples. Those discussed here 
will demonstrate problems and design procedures that 
could be applied on a broader scale. The appended 
table provides a breakdown of plastics applications in 
motors by function and specific part. 

Vertical Commutator for Repulsion-Start, Induction 
Motor. Original design (Fig. 1, left) was purely me- 
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Uses of Plastics in Electric Motors 


Application functions Specific components 


Insulation Insulation on conductors 
Terminal boards 
Switch hubs 
Commutator insulation segments 
Commutator hubs, etc. 
Thrust washers 

_ Winding wedges on slot sticks 
Slot cells 
End punchings 
Covering for coil ends 
Terminal bushings, etc. 
Insulation varnishes 
Protective finishes 


Structural 


Antifrictional 


Noncorrosive 


Surface finish 


Wear resistance 





chanical. The segments are wedged into position and 
the commutator head provides a pressed fit over the 
segment rings which wedge the assembly into position. 
The segment wedge rings are held in position by means 
of screws. This design was in effect for many years and 
its use was continued until the advent of phenolic 
materials. 

The original molded design, as next shown in Fig. 1, 
was found generally to be satisfactory; however, when 
these commutators were abused through excessive 
temperatures or other adverse operating conditions, 
breakage sometimes occurred. Also, the “hammer 
action” used in the winding department sometimes 
caused breakage during assembly. Although satisfac- 
tory under normal operating conditions, the molded 
commutator could not quite withstand abuse to the 
same extent as the original design. Many complaints 
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FIG. 1—Four stages in the development of the vertical commutator for repulsion-start induction motors. 


were received from service organizations because of 
breakage when repairs were made, which did not 
occur previously. 

Therefore, the reinforced design, as illustrated in 
the same figure, was developed. In this design a steel 
reinforcement cup adds the necessary strength. When 
this change was made another feature was added in 
which the three circuits in the commutator were iso- 
lated; namely, the main circuit to the winding, the 
winding and commutator segments to ground, and the 
short-circuiting path. 

This was done by insulating the brass ring B which 
causes a short circuit between the commutator seg- 
ments and changes the electrical characteristics of the 
motor from repulsion type to induction type. The 
insulation is indicated by washers A and C and the 
molding compound D. The insulation of this short- 
circuiting ring would have been difficult with the 
first two designs. With the reinforced design, it can 
be seen that insulating the short-circuit ring is a simple 
matter. The use of the insulated short-circuit path 
prevents stray currents. 

In the original design of the repulsion-induction 





motor no difficulty was experienced due to stray cur- 
rents, although no attempt was made to insulate the 
short-circuit weights from the hub of the commutator. 
As motor ratings increased in a given frame size, with 
corresponding increase in current, the stray currents 
also increased. Unless the mechanism (see Fig. 2) is 
insulated, the stray current will pass from the commu- 
tator through the short-circuit weights to the shaft. 
From the shaft, the stray currents will pass through 
the oil film into the bearing and then to the frame, 
thereby completing the circuit. Under extreme con- 
ditions, an etching action occurs when these stray cur- 
rents pass through the oil film. The use of the insu- 
lated short-circuit ring prevents stray currents from 
passing from the commutator and causing damage to 
the bearings. 

The last view in Fig. 1 shows the “future” design. 
This will be similar to the first molded design and is 
possible because of the availability of new molding 
compounds of greater strength. The use of this final 
design will mean extensive changes in molding equip- 
ment. With this design, it will be possible to use 
injection molding which will require new equipment 


FIG. 3—Mold for 
assembling vertical 
commutators. 
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FIG. 2—Cutaway view of fhp repulsion-start 
induction motor. 


representing a considerable investment. The expense 
will be justified if a satisfactory molding compound 
can be obtained and if the design proves satisfactory 
in service. With injection molding, it appears that bet- 
ter curing can be obtained, thus insuring maximum 
strength. Also, the time of the operating cycle can 
probably be considerably reduced. It is also apparent 
that there will be a saving due to elimination of high- 
cost parts; that is, the hub, the reinforcing ring, and 
the insulating washers. 

The commutator as shown in Fig. 1 represents a very 
unusual type of molding. The assembly of the copper 
and insulation segments, and the assembly of the 
various parts on the molding fixture before the molding 
operation, require considerably more time than the 
molding operation. The cost of the molding compound 
is of a minor nature when compared with the cost of 
the copper insulation segments and other parts. 


Molding Operation, Vertical Commutator. The 
method of holding the copper and mica segments in 
position through the use of a clamp ring with a tapered 
bore is shown in Fig. 3 (left). This clamp ring registers 
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FIG. 5—Development of spring-barrel for the short- 
circuiting mechanism of split-phase and capacitor- 
start motors. 


against split segments, which in turn hold the copper 
and mica segments in place. 

This assembly is placed on a mandrel along with the 
other component parts of the commutator and the 
parts are clamped into position. This assembly is indi- 
cated in the center drawing. The latter also indicates 
the molding operation in which the reinforcing ring is 
placed over the molding compound and the entire 
assembly placed into the mold. The third view (right) 
shows the completed commutator. To obtain satisfac- 
tory commutators, the specified temperature, time, and 
pressure must be closely controlled. 

It was found that preheating of the molding material 
for this assembly was impossible. When preheated, 
the molding material became cured before the final 
shape could be obtained. It would, of course, have 
been possible to heat the assembly to a temperature 
corresponding to a preheated slug of molding com- 
pound, but it is not possible for an operator to work 
under such temperature conditions. The answer to 
the problem, therefore, was found to be excessive 
heating of the mold and removal of the part before the 
molding material was over-cured. 

It can be seen that the major portion of the assembly 
is metal. In most molding operations, the percentage 
of inserts in the molded part is of a minor nature. 

We have also found it possible to use plastics insu- 
lation segments instead of mica. Linen-base melamine- 
impregnated laminate has given satisfactory service. 
The widening use of plastics for commutator insula- 
tion segments is a definite 
development. Besides the 
melamine resin, the polyes- 
ters can also be used with a 
linen base, glass cloth or 
glass mat. 

Laminates for insulation 
segments lend themselves 


FIG. 4—Three stages in de- 
velopment of a_ horizontal 
commutator for  split-phase 
and capacitor-start motors. 
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DESIGN 
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CONSTRUCTION 
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to high-production methods. The laminate sheet is not 
subject to the splitting that may occur with mica. Cur- 
rently used machines for assembling copper segments 
and the mica insulation punch the copper but require 
pre-punching of the mica. By using plastics laminate 
for the insulation, it should be possible to punch both 
the copper and the insulation segments and to automat- 
ically feed them into the assembly. 

A number of recent developments in plastics for 
commutator insulation segments show good possibil- 
ities, among them parts made of silicone-impregnated 
mica paper. 
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PHENOLIC WASHER 


FIG. 6—Switch hub for 
\\ split-phase and capaci- 

on tor-start motors in three 
design stages. 


MOADEO 
DESIGN 


FIG. 7—Switch mecha- 
nism for the same type 
Lefthand 
view shows construction 


of motors: 


that utilizes a flexible 
phosphor-bronze mem- 
ber to carry the con- 
tacts. Center, in this 
design a molded sup- 
porting collar is incor- 
porated. Right, a light 
floating i 
used for minimum fric- 


member is 


tion. Phenolic laminate 
is used to provide nec- 
essary characteristics. 


FIG. 8 — Development 
of thrust washers for 
sleeve bearing motors. 






Development of Horizontal Commutator. Three 
stages are shown in Fig. 4. As with the vertical com- 
mutator, it is apparent that the fabrication of this 
commutator is more of an assembly operation than a 
molding operation. The operation also includes 
swedging at each end of the commutator to positively 
locate the reinforcing ring at the ends of the commu- 
tator hub. 

The “future” design in Fig. 4 is used for many small 
commutators and has been found very satisfactory. 
Before this design can be used in larger commutators, 
however, molding compounds must be developed 
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SAND CASTING 


DIE CASTING 


PLASTIC 


FIG. 9—Methods for producing external blowers for fan-cooled totally enclosed motors. 


FIG. 10 — A half- 
century decrease in 
size of motors large- 
ly influenced by de- 
velopments in mate- 
rials: Left, a “%-hp 
single - phase motor 
built in 1952. con- 
trasted with a motor 
of the same rating 
built in 1900. 


which not only provide necessary rigidity, but also 
sufficient impact resistance to prevent breakage. 

Sliding Part (Spring Barrel), Repulsion-Inductor 
Motor. The original design, shown on the left-hand 
side of Fig. 5, was in effect for many years. When it 
became necessary in the development of the repulsion- 
induction motor to prevent stray currents, the design in 
the center of the figure was developed. It will be seen 
that the small short-circulting weights are insulated 
from the body of the spring barrel by means of 
phenolic tube C and phenolic washers B and D. The 
use of this insulation prevents another path for stray 
currents. 

The “future” design is shown at the right. This 
design will require the use of molding material having 
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high strength and will also require rather expensive 
molding equipment consisting of injection-type mold 
with collapsible segments to provide the spool con- 
struction. The steel washer H is required to withstand 
the rubbing action of the governor rods G. Tests may 
prove that the molding compound has sufficient 
strength and the steel plate is unnecessary. 

Sliding Part (Switch Hub), Split-Phase and Capaci- 
tor-Start Motor. In the original design (Fig. 6, right) 
a steel hub was used which was moved along the shaft 
by means of steel pins. Owing to the noisy operation, 
the switch mechanism was redesigned ( Fig. 6, center). 
This hub had a very close clearance on the shaft and 
a phenolic sheet washer provided the insulation be- 
tween the switch and the hub. But here again, noise 


111 











PAST 


PRESENT 


FUTURE 


FIG. 11—The current reduction in size of a %4-hp 1725 rpm motor is shown here and the future possibilities are 


indicated in the design at the extreme right. 


occasionally occurred due to clearance between the 
switch hub and the shaft. 

The hub is moved along the shaft by means of exten- 
sion springs which also contro] the speed at which the 
governor weights operate. The coil springs become 
worn as a result of contact with the steel hub. A 
molded hub of shorter length was, therefore, devel- 
oped. This served to eliminate noisy operation and 
excessive wear of the coil springs. 

With the molded construction it was possible to 
produce flats in the bore at much less cost than in a 
steel hub. The flats make it possible to maintain a 
small clearance with the shaft with very small contact. 
This is necessary to prevent friction that might affect 
the operation of the switching mechanism. 

One of the important requirements in molding this 
hub is the heat treatment. It is necessary that the 
parts be baked for approximately 24 hr to prevent 
distortion after the parts are placed in service. 

Hinge Part (Switch Mechanism), Split-Phase and 
Capacitor-Start Motor. A construction utilizing the 
inherent characteristics of plastics (rigidity, dimen- 
sional stability, antifrictional properties, and resistance 
to corrosion) is shown in Fig. 7. The action of the 
switch in this type of motor is spring-controlled. The 
load-carrying capacity requires that the governor 
weights operate the switch contacts at definite speeds. 
The problem is to provide construction with minimum 
friction. Moreover, it must not be affected by service 
conditions such as corrosion and warping that would 
slow down switch action and impair operating char- 
acteristics. 

Fig. 7 (left) shows the original construction in which 
a flexible bronze member carries the contacts. A re- 
volving member causes connection between the two 
contacts as indicated at A. The flexible phosphor- 
bronze member is insulated from the end plate of the 
motor. This design was “sluggish” and had excessive 
friction. 

The center view shows a design with a molded 
collar as the supporting means as indicated at B. One 
lead is attached at C and contact is made through a 
silver contact D at the other end, which is actuated by 
the shaft hub. This design removed some of the objec- 
tions to the original design but still exhibited some 
sluggish action. 

The final design is shown in the righthand view in 
Fig. 7. A light floating member provides the minimum 
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of friction. One lead is attached at F and contact is 
made through a silver contact E at the other end. It 
will be noted that the hinge action is provided by very 
light contact between the punched part and the 
phenolic sheet as indicated at G. No material other 
than plastic could provide the necessary rigidity and 
freedom of distortion, combined with satisfactory fric- 
tional properties. The switch is mounted on the end 
plate and is actuated by governor weights and a shaft- 
mounted hub. 

Development of Thrust Washer for Sleeve Bearing 
Motors. Top view in Fig. 8 shows the conventional 
design in which the vulcanized fibre or phenolic 
washer is located against the bearing to resist the end- 
play of the motor. The center view shows the use of a 
synthetic-rubber washer housed in a cage with which 
very close endplay can be provided. A final develop- 
ment possible by the use of phenolic bonded to syn- 
thetic rubber is shown in the bottom view. 

External Blower for Fan-Cooled Motor. Original 
design of the blower as shown on the lefthand side of 
Fig. 9 is the cast-iron or malleable iron type. For 
motors used in hazardous locations, a nonsparking 
brass or bronze type is supplied. The center view 
shows the die-cast aluminum blower which can be 
used for many locations where certain corrosive con- 
ditions are present. For many corrosive conditions, 
however, none of these materials is satisfactory and 
the molded blower has been used. 

The molded type of blower is made possible by such 
development in materials as the melamines and poly- 
ester-glass molding compounds. The main objection 
to the molded blower is the high tool cost for the 
molds. 

Fig. 10 shows the comparative sizes of a motor built 
in 1900, and a motor of the same horsepower rating 
built in 1952. In Fig. 11 a graphical representation of 
recent size reductions is shown. Plastics have played, 
and will continue to play, an important part in these 
developments. ooo 
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Qualification Testing of 


Control Relays 


To assure reliable operation over a large number of 


operations in high speed machine tool control circuits. 


relays are put through four common modes of operation in rapid 


succession in an accelerated test to open-circuit failure. 


Ralph H. Schumann 
Engineering Physicist 
THE WARNER & Swasey Co. 


ELECTRICAL CONTROLS have outstanding advantages of 
flexibility and interconnectability in connection with 
automatic and semi-automatic machinery. By flexibil- 
ity is meant that a wide variety of work cycles can be 
handled on the same machine without the need for 
expensive mechanical adjustments and actuators, such 
as cams. Interconnectability is vital since it provides 
the means of interrelating and interlocking functions 
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and safety features necessary to simulate the attention 
given by an alert operator who observes the proper 
sequence of operations and adjustments. 

Both of these characteristics are ideally suited to 
automaticity and the ever-growing need for machinery 
which produces rapidly and precisely while requiring 
less and less special skill of the operator. At the same 
time it puts intensified emphasis on the reliability of 
the control system. Less competent operators who are 
not prepared to cope with even the manual operation 
of a machine certainly are not capable of out-guessing 
the controls or of remedying control failures. The 


FIG. 1—Warner & Swasey 1-AC 
single-spindle automatic chuck- 
ing machine offers typical ex. 
ample of control relay service 
in the machine tool field. Here 
19 relays are used to obtain 
completely automatic operation 
as well as for manual operation 
in set-up. The controls translate 
constant-speed reversing motor 
drive into four spindle speeds, 
three tool feed rates, and normal 
or late cross slide operation for 
either or both of the lower slides 
in conjunction with any of the 
five turret tool operations. 
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inevitable result of such failures is production shut- 
downs whose frequency or duration may even tip the 
economic balance of the automatic production set-up. 

It is the part of prudence to incorporate safe-stop 
features in the control system, of course, but the re- 
sponsibility of the designer extends beyond this meas- 
ure. The competent engineer will select control ele- 
ments whose reliability is assured for the contemplated 
use, so that failures and stoppages are held to a bare 
minimum and can be anticipated. 

In the case of control relays, the dimensions of 
current-carrying and current-interrupting capacity are 
specific. But the characteristics published for a given 
relay normally will not be sufficient to judge it on a 
comparative basis with other types for its reliability 
in a particular use. The answer to this problem is the 
testing of individual relays in the actual application 
involved, or under conditions which substantially 
reproduce the application conditions. 

At Warner & Swasey. our concern is with high speed 
operations of control relavs in circuits of a fairly com- 
plex nature. If a particular relay on one of our lathes 
or automatics, such as illustrated in Fig. 1, is actuated 
10 times per minute, the result is over a million cycles 
per vear in a single-shift factory operation. Hence our 
relay applications are ones which demand long life 
and durability in respect to all functioning, both elec- 
trical and mechanical. The relay reliability testing we 
devised is similar to qualification testing as used in the 
aviation field, for example, where the test components 
are often run to ultimate exhaustion in an accelerated 
program. 


Four Modes of Operation Tested 

Our testing was set up on this basis, but was planned 
so that all four common modes of relay operation would 
be exercised. These four modes of use of relay contacts 
are (1) to make a circuit without breaking a circuit: 
(2) to break a circuit without making a circuit; (3 
to seal a circuit without making or breaking a circuit 
but where an inductive surge may be involved, and 
(4) to interlock relays where neither making or break- 
ing a circuit nor inductive surges are involved. Occa- 
sionally, control relay contacts will be used for com- 
binations of these four purposes or others, but not fre- 
quently enough in our machines to warrant inclusion 
in a test. These four uses practically dictate the cir- 
cuit for comprehensive testing. 

In setting up the test circuit, it was assumed that 
each relay would pick up the following relay if contacts 
used for the four purposes all operated. If not, the cir- 
cuit must stop with voltage across the contacts which 
failed or give an indication of the failure. This was to 
enable accurate recording of the failures. With each 
relay picking up the following relay there will only be 
one or two electrical cycles of time between relays. 


Hence to allow adequate time for contacts to get over 


a possible period of bouncing, it was decided to allow 
the time of two relay actuations before a contact was 
relied on. With these facts in mind, the development 
of the circuit can readily be followed. 

In the schematic diagram, Fig. 2, the relay coils are 
represented by small circles and their function at a 
particular instant is described in the large arrow. In 
operation the test cycle rotates clockwise around the 
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circle of relays. If we take the instant shown when 
relay 10 is being energized, we can develop the circuit 
shown in the lower part of the figure. Relay 10 is being 
energized by relay 9. Hence, a normally open contact 
of relay 9 must be in the “make” circuit. 

We want to test relay 4 to see if its sealing circuit 
maintained it energized. Hence, one or more normally 
open contacts of relay 4 must be in the “make” circuit 
of relay 10. At this instant we want relay 9 to open 
the “make” circuit of relay 7. Since the circuit pro- 
gresses clockwise, one or more normally closed con- 
tacts of relay 12 must be in the make circuit. Then 
relay 10 must seal itself. Thus, a normally open contact 
of relay 10 parallels the making circuit. At this instant 
a relay 9 contact de-energizes relay 1. Hence, it follows 
that relay 10 will be de-energized by relay 18. 

Since the operation of the circuit will progress from 
one relay to the next, we have the complete circuit 
when we establish how many relays are necessary to 
carry out the cycle. This we can do with the condition 
that the breaking contact must reclose at least two 
relays before a relay is energized. This places a nor- 
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mally closed contact of relay 1 as the breaking contact 
in series with the coil of relay 12. This establishes the 
minimum number of relays with these conditions to 
be nineteen. 

With this circuit it can be seen that eight relays are 
energized at all times, or any one relay is energized a 
little less than half the time. Along with a resultant 
repetition rate of about one hundred operations per 
minute, this is a fairly accelerated test duty cycle. The 
complete circuit is shown in Fig. 3. 

Although our testing program has run through some 
20) million cycles, it has not yet provided sufficient data 
tor conclusive evaluation. Yet particular trends are 
already apparent which have guided us in more effi- 
cient selection and application of control relays. 

And, almost from the start, test results have under- 
lined the value of the program itself. The work has 
established that substantial differences in reliability 
exist between various makes of relays; that one or more 
types of relays of a given make may be - markedly 
superior or inferior in reliability compared with other 
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types of the same make; and that simpler relays with 
only a few poles are not necessarily more reliable than 
more complex multi-pole types. 


General Conclusions. Certain conclusions can be 
drawn from these tests. A control relay’s reliability and 
operational life is of far greater significance than its 
current carrying and interrupting capacity. Its normal 
load is generally another control relay or possibly a 
starter or solenoid. 

Ease of changing coils is often stressed. A conserv- 
atively designed coil should last indefinitely, but if 
some mechanical difficulty such as wear or binding 
should prevent closing of the magnetic circuit, the coil 
is almost certain to burn out. Hence, the mechanically 
operating parts also should be replaced unless some 
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obvious accidental mishap caused the burn out. With 
this in mind it would be far better to have slightly 
improved reliability instead of easier coil replacement. 

Several manufacturers have designed their relays 
with contacts which can be changed from normally 
open to normally closed and the reverse. To realize 
any economical advantage from this feature the user is 
forced to rearrange the contacts before he uses the 
relays. If a panel is constructed with several differently 
arranged relays all carrying the same manufacturer’s 
identification, and one of these relays has to be re- 
placed, the maintenance man may not notice the 
difference in contact arrangement, and will run into 
trouble. This is a long chance to take simply because 
manufacturers refuse to pass along to the user econ- 
omies realized from a good design feature. 
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Alternating current magnets or solenoids are inher- 
ently impact operators. Sharp bends in sheet metal or 
sharp punched corners create stress concentrations 
which fatigue rapidly with impact operation. Sliding 
parts and pivots receive terrific abuse from repeated 
hammering. This is aggravated by the fact that lubri- 
cation cannot be used so near the contacting surfaces. 
There is no objection to preliminary moderate lubrica- 
tion by the manufacturer, but it is too much to expect 
& maintenance man to lubricate relays without dam- 
aging the contact surfaces. Plastic parts have their 
place, but if any particles find their way onto the 
contacts, failure occurs. 

Another consideration is the direction of motion of 
the magnet and the contacts. Normally, groups of con- 
trol relays are mounted on a panel. Unless the panel 
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FIG. 2—( Opposite page )—Sche- 





matic diagram of relay test cycle. 
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FIG. 3 (Left) — Elementary 
wiring diagram of relay test 
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circuit. 


is extremely rigid, it has far greater flexibility in one 
direction. The impact operation of the relays them- 
selves or machine vibration may set the panel in vibra- 
tion in this direction. The relay contacts must be 
arranged to withstand such vibrations without affecting 
their reliability. 

In short, the testing program has proved that there 
is no sure basis of predictability as to the reliance one 
can place on any given relay. This conclusion is per- 
suasive reason for specific relay evaluation testing. 

Bibliography—Relay Reliability: For an annotated list of 10 
articles in earlier issues of ELECTRICAL MANUFACTURING see 


page 344 in this issue. 
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Heat Pump 


for residential service automatically 


provides both heating and cooling 


Five million items of performance test data on eight experimental 


installations recorded photographically, transcribed to punched cards and 


machine tabulated to guide the design of final production models. 


F. R. Ellenberger 
Project Engineer, Heat Pump Department, Air Conditioning Div. 
GENERAL EvLectric COMPANY 


THE IDEA OF THE “HEAT PUMP’ is now 101 years old. Its 
first practical application in the home was the electric 
refrigerator, which technically is a heat pump operat- 
ing between two temperature levels—cold cabinet and 
surrounding room. But the advent of the heat pump for 
air heating and cooling has required an additional 20 
years of economic changes and technical developments. 

By employing a reversible refrigeration circuit, the 
heat pump can be made to either heat or cool a 
building. Heat is removed from the enclosed space 
by a coil operating as an evaporator; to bring heat into 
the space, the coil functions as a condenser and the 
evaporator is placed in a heat source such as earth, 
well water, or outdoor air. Thus, a single piece of 
equipment with a reversible cycle can supply cooling 
in summer and heating in winter, automatically under 
control of a thermostat. Such is the new General 
Electric heat pump now in the mass production stage 
of its development. 

During the 27 years that the idea has been under 
active development at General Electric, major prob- 
lems faced have been: 

1. Improving the conversion efficiency (coefficient 
of performance) so as to obtain more heat from the 
electric power consumed by the refrigeration system. 
Coefficient of performance is the ratio of heat produced 
to the thermal equivalent of the power required. 

2. Finding out what the power requirements were 
for heating and cooling a home. 

3. Developing the equipment into a “package” unit 
for unattended operation. 
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During the same period some economic advance- 
ments aided the development: Decreasing cost of 
electric power combined with increasing cost of fuel, 
improvements in heat insulation for homes, and _in- 
creasing acceptance of air conditioning as a necessity 
for summer comfort. 


Initial Study. Potential advantages of the heat pump 
for residential use were first recognized by Dr. A. R. 
Stevenson of General Electric in 1926 who made a 
study of the idea. This was followed with installations 
in an office building, the first one being made in 1932. 
Desirability for closer balance between heating and 
cooling demands suggested greater opportunity in the 
commercial field at that time than in residential service; 
domestic air conditioning was still an undeveloped 
market. 

At about this time General Electric placed on the 
market the first “packaged” oil-fired boiler for resi- 
dential heating, designed as a unit with the burner 
and all controls built in. Commercial success of this 
equipment and the “package” idea strongly affected 
the early thinking on residential applications for the 
heat pump. The war years offered no opportunity to 
further develop this idea, but postwar plans for the 
Air Conditioning Engineering Department included 
a project on a “packaged” residential heat pump. 
Objectives set up to guide the development were: 

1. Utilization of as many standard components as 
possible until market needs and equipment perform- 
ance could be determined. 

2. Cooling capacity of approximately one ton per 
compressor hp., with a coefficient of performance of 3 
or better on heating. 

8. A load acceptable to utility power systems. 
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General Electric heat pump is a self-contained “packaged” unit for residential service, providing both 
heat and cooling without the use of fuel or cooling water. This is the 5-hp model used for larger residences. 
Room air is filtered and circulated through a heat exchanger by the fan shown at top; outdoor air fan and 


coil are inside the compartment at top, left; machinery compartment in base houses the compressor, controls, 
and refrigerant piping. 


COOLING OPERATION HEATING OPERATION 


COOL AR 


MOTOR COMPRESSOR 


[_} «= COOL REFRIGERANT 


In the “reverse-cycle” refrigeration system used in the General Electric air-to-air heat pump solenoid transfer 
valves control the direction of refrigerant flow to change from cooling to heating; air circulation systems 


remain unchanged. Heat produced is about three times the heat equivalent of the electrical energy used to 
operate the heat pump. 
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Performance Data on Experimental 


To EVALUATE THE PERFORMANCE of 
each test unit under actual service 
conditions, it was necessary to obtain 
power consumption and capacity for 
each operating cycle plus complete 
data on indoor and outdoor condi- 
tions. Data needed for these determin- 
ations could be obtained from a 
battery of recording instruments, but 
this method would make it difficult 
to correlate records from different 
instruments, and extraction of data 
from long charts would be difficult. 
Storage of charts also posed a problem. 
A better answer appeared to be the 
use of a panel of indicating instru- 
ments photographed periodically by a 
16-mm camera, and the film enlarged 
for extraction of data. This was the 
method finally adopted. 

Instrument panel as shown here in- 
cluded the following: 


1. Hours—a revolution counter op- 
erated by an electric clock. 


2. Minutes—from the clock operat- 
ing the hour register. 

3. Operation indicator — numbered 
pilot lights for each of seven opera- 
tions: 1—cooling; 2—ventilating; 3— 
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Each of the eight heat pumps was equipped with this instrument board 
providing the data necessary to evaluate the performance of the unit. 


heating with low-speed fan; 4—heat- 
ing with high-speed fan; 5—heating 
with two compressors; 6—heating with 
auxiliary power or supplementary heat 
source; 7—defrost. 

4, 5.-Heat pump power consumed 


and defrost heater power, both shown 
by watthour meters. 


6, 7. Head pressure and back pres- 
sure, both on conventional gages. 


8, 9, 10, 11. Outdoor and indoor 
dry-bulb and dewpoint temperatures. 


12. Discharge air temperature. 

13. Indication of thermostat setting. 

14, 15 Water temperatures in and 
out (used as an auxiliary heat source 
on some installations.) 

Camera was automatically operated 
once each hour by the hour timer, 
and in addition once for each change 
in cycle operation. Relays behind the 
panel were connected into the heat 
pump control to actuate the camera. 
Illumination was provided by flood- 
lamps which were brought to full 


brilliance at the instant the camera 
operated. This was accomplished by a 
relay which changed the lamps from 
a series to parallel connection, pro- 
viding for longer lamp life and 
eliminating the need for delayed 
camera operation which would be the 
case if “cold starts” were used. 

After each length of film was ex- 
posed (2000 frames lasting about 4 
weeks) the film was removed and de- 
veloped, and the data copied off on 
special log sheets through the use of 
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4. A maximum compressor power of 5 hp. 

A packaged unit designed to meet these objectives 
was built and tested in 1947. It was designed to go 
through a 30-in. door, was completely automatic, and 
had a 5-hp compressor motor. Outdoor air was 
selected as the heat source, with a reversing re- 
frigerant cycle rather than reversing the air circulation. 

This unit was immediately followed by a lot of 10 
built primarily to obtain field test data. Eight were 
set up in service at selected locations for the purpose 
of obtaining data on performance and operating con- 
ditions. Units were installed in residences in Provi- 
dence and Birmingham; in local utilities offices in 
Poughkeepsie and Corpus Christi; in a clinic in Canton, 
Ohio; an office in Camden, New Jersey; and in stores in 
Frederick, Md., and Bloomfield, N. J. The following 
electric utility companies participated in the field test 
program and were in a great measure responsible for 
its successful prosecution: Narragansett Electric Co.; 
Ohio Power Co., (American Gas & Electric Co.); 
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Central Hudson Gas & Electric Co.; Public Service 
Electric & Gas Co.; Potomac Edison Co.; Central 
Power & Light Co.; Southern Research Institute (rep- 
resenting utilities making up Southwestern Electric 
Exchange). 


Objectives of the Test. Information was needed on 
all thermal and operating problems involved in year- 
round service. In starting to list the data required for 
these evaluations, the task quickly assumed enormous 
proportions. Information was needed for: comparison 
of actual and theoretical heat loss; heating capacity 
of the equipment; proportion of time running; power 
demand; coefficient of performance; power consump- 
tion as affected by weather, day of the week, hour of 
the day, season; effect of outside and inside air 
temperature and humidity; and energy consumption on 
heating and cooling cycles. These data were essential 
to accurately evaluate many of the assumptions, com- 
promises and guesses made in arriving at the design 
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Units Recorded Photographically 


-Minuté 

Operating s 

-Heat pump, kw-hr 
Defrost heater, kw-hr 
Refrigerant head pressure 


Refrigerant back pressure 
8—Outdoor, dry bulb temperature 
J—Indoor, dry bulb temperature 

10—Outdoor, dewpoint temperature 
11—Indoor, dewpoint temperatur 
12—Discharge air temperature 
13—Thermostat setting 
14—Auxiliary water, inlet temp. 
15—Auxiliary water, outlet tems 


an enlarger, transcribing only readings 
which were different from proceeding 
ones. Computed data were then 
entered for each step for minutes 
elapsed, kw-hr used and Btu output. 
The latter were taken from a calibra- 
tion curve for each step giving 
Btu/min capacity vs head and suction 
pressure. 

To determine the actual perform- 
ance of the equipment, computations 
were required for output for a given 
hour, how much time was spent on 
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Typical photographic record; each set of readings was transcribed to a 
log sheet and then to a punched ecard for analysis. 


each cycle, how much power was used 
on each cycle for the existing operat- 
ing conditions. This was not too 
laborious for a single hour but as the 
computation job began to develop it 
appeared certain that the total would 
run close to 100,000 separate compu- 
tations. Therefore, a punch card 
system was devised using a card with 
80 columns. A mask placed over the 
log sheet determined the card loca- 
tion for each value to be punched. 
When cards were prepared they were 


fed to sorting and computing ma- 
chines. Data and points were com- 
puted for curves showing: 

1. Coefficient of performance vs 
outdoor conditions. 

2. Power used vs degree-days. 

3. Frequency and duration of ap- 
eration at various steps. 

In addition, the cards were avail- 
able to secure data needed to evaluate 
specific design assumptions and the 
performance of various design ele- 
ments. 


es tye 


Neen enn ne eee 


used for the experimental models. But it was hardly 
practical to assign a team of engineers to continuously 
serve each installation. 

The answer finally developed was to equip each of 
selected test installations with an instrument panel 
designed so it could be photographed automatically. 
The camera was mounted in front of the panel, as 
shown in the illustration, and light was provided by 
four floodlights. Pictures were taken at fixed time 
intervals and at every change in operating cycle. The 
function of each instrument and indicator on this panel 
is described in the text accompanying the illustration. 

At first it seemed impractical to record all the data 
required, but by constant sifting, study and discussion, 
the number of separate instruments was finally reduced 
to the ones shown. They were the minimum required 
to obtain data to calculate: 

1. Amount of heating and cooling, and when it was 
delivered. 

2. Rate of power consumption and total power. 
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3. Operating conditions, indoor and outdoor; se- 
quence and duration of each operating step. 


Evaluating the Data. Then came the job of analyz- 
ing, interpreting, and evaluating this mass of data. 
Each frame of the film was read on an enlarger and 12 
to 15 readings transcribed to special log sheets. For 
each day of operation of each unit there were approxi- 
mately 100 frames, and each installation was kept 
under test for about two years. The total number of 
readings transcribed from the photographic records 
for the eight machines was in excess of five million! 

Then the back-breaking task of computation. It was 
estimated that it would take five technicians about five 
years, which was too long to wait. To solve the prob- 
lem, data obtained from each camera exposure were 
transcribed to a punch card, and these cards were then 
fed to computing machines, as described in the 
accompanying box. 


Heat Pump Found Practical. Overriding all other 
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Refrigerant flow chart. First row of tubes in the indoor coil is connected to serve as a sub-cooler. Solenoid 
valve control is designed to shift only if the coming cycle requires a change in cycle direction. Defrosting is 
accomplished by reversing the cycle when frost builds up enough to retrict air flow. 


information obtained by this elaborate test procedure 
was the conclusion that the heat pump was “practical”. 
For climates requiring substantial periods of air con- 
ditioning, the experimental models offered a competi- 
tive method of comfort in homes. They provided both 
heating and cooling automatically at a cost comparable 
to the best current methods and with many important 
user advantages. 

Actual heating costs were found to compare favor- 
ably with both gas and oil heating. Some installations 
were found to give cheaper heating, and some more 
expensive, depending on the average severity of the 
climate and relation between cost of electricity and 
fuel. The test installation in Frederick, Maryland, 
afforded a direct comparison since it previously was 
equipped with standard heating and air conditioning. 
In this installation, although heating costs were some- 
what higher and cooling power costs were the same 
as formerly, there was a net year-round saving due to 
the elimination of water for summer cooling. 

Users were uniformly pleased with the performance 
of the equipment; it provided excellent comfort con- 
ditions. One bit of unlooked-for information was that 
one housewife was pleased to find her houseplants 
thrived the year round. 

As to performance of the units, the test data con- 
firmed design calculations with a fair degree of con- 
sistency. The coefficient of performance did not equal 
the target value of 3.0 in some installations, generally 
being less for cooling than for heating. Warmer 
climates tended to give higher values; under conditions 
producing light loads, short cycling introduced losses 
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in efficiency. Another loss which turned out to be 
greater than anticipated resulted from the control 
valves being returned to the heating position at the end 
of each cooling operation. This introduced a lag in out- 
put on the next cooling operation, and under normal 
cycling conditions produced an appreciable loss in 
performance. 

Analysis of data from these test units confirmed some 
assumptions and disclosed significant errors in others; 
and, as expected, opportunities for detail improvements 
in design were uncovered. The most important dis- 
covery from an overall design view was that the heat 
loss in a house is not strictly proportional to average 
outdoor temperature; actually, the effect of transient 
outdoor conditions is reduced by phase differences or 
time lag induced by insulation. The net effect is that 
actually less heating capacity is required at the low 
temperature extremes than called for by conventional 
formulas. 

This is of vital importance in heat pumps because 
of the relatively high cost of only moderate increases 
in heating capacity. It is also an important factor in 
efficiency and power demand. The effect of corrections 
indicated in heat loss calculation was to widen the 
potential market by calling for equipment with a 
lower installed cost. In other words, a 3-hp unit would 
serve in many installations where a 5-hp unit was 
called for by earlier methods of heat-loss calculation. 


Other Design Improvements. These tests on the 
eight experimental units also disclosed some needed 
design improvements: 
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Three different types of insulation (circle, 
left) are employed. Inside of machinery com- 
partment is lined with a foil-faced glass fiber 
blanket A; foil facing prevents accumulation 
of dirt and moisture. Insulation around air 
compartments is cellular polystyrene B which 
maintains its effectiveness on cold surfaces 
that would otherwise condense moisture from 
the air. Asphalt-faced Celotex C is used where 
brazing operations in assembly introduce loca’ 
temperatures too high for the polystyrene 


material. 


Automatic defrost (circle, right) is provided 
by this simple system adjustable from the 
outside while the equipment is in operation. 
In a small by-pass air passage around the 
outdoor coil the flow is adjusted by the 
conical valve, right; when air passage through 
coils is restricted by frost, increased air flow 
through the passage operates the snap action 


switch to initiate the defrosting cycle. 


Machinery compartment (right) is designed 
to make all service points accessible from 
the front. Motor starter is at right; control 
panel in center over motor and compressor. 
Solenoid valves are energized momentarily to 


change position, 


Lo 


dust and oil. 


Cw 


be accessible while the unit is in operation. 


4. Insulation in contact with cold metal surfaces 


should be vapor proof. 


should not be unloaded after each cycle. 
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Better accessibility for inspection and service. 
Insulation should be protected from moisture, 


Major refrigeration and control elements should 


5. Refrigerant switchover method should be en- 
gaged only if the next cycle calls for change, and 


9. 
10. 





































An improved method of frost sensing was needed. 
More insulation was required on cold refrigerant 
lines. 

Better insulation was needed between hot and 
cold compartments. 

Filters in the outdoor air circuit were not needed. 
Positive means should be provided for pumping 
the refrigerant charge into a liquid receiver. 


In addition, there was a general need for simplifica- 
tion of construction, and a stronger and more rigid 
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structure as well as reduction in size and weight. More 
care in avoiding heat losses, increased efficiency in fan 
operation, reduced power losses in starting and less 
frequent starts were recognized as detail design im- 
provements that would help to increase the coefficient 
of performance. 

All of these factors and many others of lesser im- 
portance were then taken into consideration in de- 
veloping the model now in production. Some of the 
detail design improvements gave reduced operating 
costs; others reduced the initial cost or improved 
maintenance. 

A new changeover valve control was evolved which 
eliminated the need for a complicated pilot system and 
which did not entail the losses previously encountered 
by excessive changeovers during the cooling season. 


Better Insulation. A much better insulating job was 
done on production units through the application of 
more effective insulation and by reducing the areas 
of the partitions separating the hot and cold depart- 
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Design of the 3-hp 
model is similar, but 
this arrangement of 
air circulating fans 
and machinery com- 
partment provides 
more room for over- 
head ductwork. 


ments. Foil-faced glass-fiber insulation was adopted 
for lining the various compartments. The foil facing 
added insulation value and at the same time protected 
the insulation from accumulating dirt and moisture. 
For insulation around the outdoor air compartment 
which in winter is very cold, use was made of cellular 
polystyrene which maintains its insulation value on 
cold surfaces that would otherwise condense moisture 
from the air. Another insulation design change was 
the use of thermal breaker strips to isolate the outdoor 
coil from the structure. Better insulation was also 
achieved in the refrigerant piping through the use 
of insulation covered by a vapor and moisture proof 
tape. 

In the production units, better control was achieved 
by the utilization of the waste heat from motors by 
arranging the air circuits so that this heat was added 
to the conditioned air stream in winter and excluded in 
summer. A further reduction of operating cost was 
obtained by the use of a new compressor valve 
assembly with smaller losses. 
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Field tests led to considerable simplification in the control panel. Several modes of operation first thought nee- 


essary were eliminated with reduction in the number of control functions. Inherent overload protection on each 
motor eliminated need for separate fusing. Multi-contact relay structure reduced the number of relays. Defrost 
timer was eliminated by using a refrigerant pressure switch. General circuit cleanup simplified wiring. 


Substantial gain in economy was achieved by the 
design of a special single-phase motor with higher 
running efficiency than general-purpose motors nor- 
mally available. An economic study based on the field 
test data showed that, because of the high annual 
hours of use, an increase of motor efficiency is worth 
more in a heat pump than in general-purpose applica- 
tions. — 

\uxiliary power to operate fans was reduced by 
close attention to fan selection and in the arrangement 
of fans in combination with heat transfer coils and 
external ducts. 

\ further improvement in economy was afforded 
by the use of a specially designed expansion valve for 
the outdoor coil which provided for optimum control 
over a wider range of temperatures than standard ex- 
pansion valves. 

The addition of a liquid subcooler coil which ex- 
tracts more heat from each pound of refrigerant 
circulated afforded a substantial gain in economy and 
capacity as compared with the test units. 


Simplifying the Design. Considerable effort was de- 
voted to design simplification and ease of manufacture. 
For example, all refrigerant piping was designed for 
bench subassembly to eliminate the operations re- 
quired at final assembly. The physical arrangement of 
components was changed so as to provide for a more 
compact and rigid structure. This also resulted in a 
50 per cent weight saving and made for easier installa- 
tion of these units. 

\lany of the control features originally thought to 
be essential but which were found in the field test 
to be unimportant were eliminated. By combining 
some of the remaining functions, a much simpler 
electrical control system was designed as illustrated 
by the “before-and-after” illustration. 
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Throughout the test program a running log of 





maintenance requirements was obtained. It showed 
very definitely which components required the most 
frequent maintenance. Those which were not eliminat- 
ed in the production design were placed so as to be 
more readily available. For example, all valves and 
controls are now placed behind a readily movable 
access panel. Also the design is such that the necessary 
adjustments and maintenance can be accomplished 
with the unit in operation. On the test units, for ex- 
ample, the defrost sensing switch was in the outdoor 
compartment and two panels had to be removed if 
adjustment were required. This switch is now placed 
on the outside where adjustments can be made while 
the unit is operating. 

The pilot control changeover valves were changed to 
direct acting solenoid valves. A separate unloading 
valve and control is used to reduce solenoid power 
requirements. The valves close in the direction of gas 
flow and increasing the pressure difference seals them 
tighter. Solenoid power is only required on changeover 
flow and increasing the pressure difference seals them 
inside nonmagnetic tubes which completely seal the 
refrigerant; solenoid coils are slipped over the tubes 
and are thus easily accessible should replacement be 
necessary. 

One of the maintenance difficulties experienced with 
the test units was the difficulty of “pumping down” 
the refrigerant charge into the liquid receiver when it 
was required to open the system for any reason. A 
pump down valve was added in a gas vent line on 
top of the receiver so that servicing can be accom- 
plished without the loss of a refrigerant. 


Conclusion. One year of experience in making and 
marketing the packaged heat pump has brought 
further reassurance that the basic engineering program 
was sound. In fact, it has indicated an even brighter 
picture than was anticipated for this product © OC 
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Electrical Drives 


Stressed at Machine Tool Forum 


Automation, changes in design standards and proposed new NEMA 


frame sizes mean that more engineering-hours will be devoted to the 


application of motors and controls, this summary of technical papers 


presented at the recent Westinghouse Forum brings out. 


PROGRESS IN THE DESIGN Of electrical drives is moving 
faster today than in any time previous. This was evi- 
dent to the 300 engineers who took part in the 17th 
Annual Machine Tool Electrification Forum. Topics 
at the meeting, which is sponsored each year by the 
Westinghouse Electric Corporation, shifted rapidly 
from one advance in the technology of motors and 
controls to the next. 

It is difficult to pinpoint any one subject as the 
highlight of the convention. Automation and the de- 
sign of the “super-automatic” equipment needed were 
given much attention. Next, discussions went on to 
even more immediate problems on machine tool 
drives. The latter will be affected by the coming re- 
visions to the standards of the National Machine Tool 
Builders Association and to those of the Joint Industry 
Conference (published on page 137). Another major 
topic was the proposed new NEMA frame sizes for 
integral horsepower motors. It was announced that 
the motors using these frames are being readied for 
production. 


Designing for Automation. R. Juengel of the Ford 
Motor Company described to the assembled engineers 
some of the situations encountered in the installation 
of equipment into automation lines. In these lines, the 
parts are automatically passed from one machine to 
the next. It is often the task of the user to install a 
group of machines from various manufacturers, then 
provide an overall control system that enables the 
units to operate as an integrated group. Mr. Juengel 
outlined the design features that should be furnished 
on machines intended for automation to simplify the 
user's task. 

In an automated system, the hydraulic and pneu- 
matic directional valves must be solenoid-operated. 
The valves are those that contro] machine elements 


124 


in the load and unload areas. Each of these valves 
should be of the double-solenoid, four-way type. 

In the case of the transfer bar, a spring-centered 
valve is desirable. When the emergency stop button 
is pressed during a loading stroke, the transfer bar 
must stop instantly. Upon restarting, the bar remains 
at rest until manually operated push buttons are used. 
Hydraulic valves for operation of transfer fingers or 
dogs and positive stops should be two-position valves, 
so that upon return of power these elements are held 
in the same position as before shut-down. 

At the unload station, it is necessary to place a 
limit switch that is tripped by the part in the unload 
position and released when it is completely removed. 
The normally closed side of this limit switch prevents 
the machine from transferring until the unload station 
is empty. The normally open side should be wired to 
a terminal strip in the control panel, to initiate the 
automation cycle. 

The load station should have a limit switch that is 
tripped by the part when correctly loaded. This switch 
remains tripped until the part is moved ahead. The 
normally closed side of this switch is wired to a 
terminal strip in the control panel and the normally 
open side is used in the machine cycle start circuit. 

Sufficient switches must be placed to ascertain the 
correct loading conditions in the machine. These must 
determine when the transfer fingers are disengaged, a 
positive stop is up, a rotating fixture is in receiving 
position, and when any other machine element which 
might interfere with loading is clear of the loading 
area. 

In cases where the normally open side of a limit 
switch is to be used in the machine circuit and is also 
required for automation, the switch contact should be 
used to energize a relay whose contacts can be used 
in both places. 
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Resilient Mounting Lowers Cost of Grinder Drive 


IN PRECISION GRINDING OPERATIONS, motor vibrations 
-even of very low amplitude—can cause unsatisfac- 
tory roughness patterns on a work surface. William 
C. Gallmeyer, of the Gallmeyer & Livingston Com- 
pany, told the Machine Tool Forum of a mounting 
that prevented such roughness at low cost. 

In a former version of a horizontal-spindle surface 
grinder, the drive motor was mounted directly on 
the spindle head. A V-belt coupled the motor to the 
grinding wheel. Any motor vibration was transmitted 
to the spindle head, then to the wheel. Use of a 
special motor solved the problem. 

To produce the desired results, the rotor and 
stator portions of a commercial motor were bought. 
From these, a special motor was constructed, using 
a heavy, rigid frame and an oversized shaft mounted 
on precision ball bearings. This design incurred pre- 
cision fits and tolerances, which created a cost many 
times that of a standard motor. A further costly re- 
finement was a dynamic balancing operation. 

In the efforts to eliminate the many disadvantages 
of the custom-built motor, the assembly illustrated 
was evolved. This motor is completely isolated from 
the mounting bracket and the machine by a vibration 
absorbing medium. In this way, the energies from 
mechanical unbalance, electrical unbalance, and bear- 
ing roughness are dissipated within the motor and its 
associated mounting, rather than in the machine itself. 
By careful selection of the isolating medium and 
proper design of the motor mounting bracket, it was 


A séparate relay should be used to indicate the 
machine is in “automatic.” One contact from this relay 
is to be used in the automatic start circuit of the 
machine. 

The automatic starting circuit should have certain 
distinctive features, as follows: 

1. When a machine stop button, cycle stop button 
or emergency return button is operated, this cir- 
cuit must be de-energized. 

A separate push button should be used for auto- 

matic cycle set-up. 

3. This circuit should be energized only while ma- 
chine is operating automatically. 

1. Machine automatic start may be initiated only 
when these conditions are satisfied: 

a. Part in load station 

b. Machine in receiving position 

c. Automation shuttle cycle complete 

d. Automation operating automatically 
5. During fully automatic operation of the machine 

with automation, the cycle start push button or 

buttons must be ineffective. 

6. During automatic operation of the machine with 
non-automatic operation of automation, the ma- 
chine cycle start button must be effective. 

Two separate relays can be employed to accom- 
modate these conditions. Since automation is loading 
the machine once for every machine cycle, it is man- 
datory that the machine must complete its cycle with 
the one circuit initiation. 


to 
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This resilient mounting dampens motor vibra- 
tions and prevents their transmission to the 
grinding wheel. With the new design, a con- 
ventional motor is used in place of the special 
motor originally required. 


possible to obtain performance equal to, or better 
than, that experienced with the previous costly, 
custom-built design. Oooo 


Approximately 12 extra terminals should be _ pro- 
vided in the control panel to receive automation wires. 
These wires are needed to accommodate the following 
interlock contacts: 

1. A normally closed contact on the automation 
shuttle “Forward” relay in the machine “Fingers 
Engage” circuit or equivalent. The purpose of 
this contact is to prevent machine elements from 
entering the loading area while the automation 
shuttle is moving forward. 

A normally closed contact on the unloading auto- 

mation shuttle “Forward” relay in the transfer 

circuit of the machine to prevent machine index- 
ing while the unloading automation shuttle is 
moving forward. 

3. A normally closed contact on the machine trans- 
fer forward relay in the unloading automation 
shuttle “Forward” circuit to prevent the shuttle 
from moving while the machine is bringing a 
part into its unload station. 


bo 


Control of Transfer Movements. During the discus- 
sion after his talk, Mr. Juengel indicated that Ford 
designs much of its own automation lines. This is 
done because all of the needed equipment is not yet 
available from machine manufacturers. He expressed 
the opinion that in time the supplier—not the user— 
would design and furnish the complete automatic 
control. 

Of course, some machine manufacturers are already 
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well along in the automation field. One evidence ot 
this is the transfer type of machine tool, Fig. 1. The 
special control features that must be provided in such 
equipment were brought to the attention of the Forum 
group by Stanley I. Rice of the Heald Machine Com- 
pany. 

Transfer-type machine tools are used for high pro- 
duction where many drilling, boring, reaming, and 
similar operations are involved. A rough part—an en- 
gine block for example—begins at the loading station 
and is transferred down the length of the machine, 
stopping at every station where machining operations 
are performed. Sometimes the part remains idle in 
intermediate stations. 

This type of machine generally consists of a series 
of separate machines tied together by one long trans- 
fer bar which is operated by hydraulic cylinders or 
equivalent mechanical means. The hydraulic system is 
tied in electrically with the draw bar linkage. 

The electric drive for each individual section should 
be complete in itself so that it can be started, operated. 
and stopped without power to the other sections. 
Thus, the tools at one section may be serviced or 
changed without operating the other sections of the 
machine. Selector switches are arranged so that the 
operator can change from one _ section operation to 
other combinations with a minimum of down time. 

On many sections, it is necessary to use depth-of-cut 
circuits. Typical is a boring station that follows a 
drilling operation. If the drill does not complete its 
operation, the boring bar may be damaged in the 
next operation. This can be prevented by a limit 
switch that operates at the end of the drilling stroke 
to close a mechanical latching type relay, and with a 
limit switch that closes with the table in the retracted 
position. Only when the latching relay is closed can 
a circuit be completed through the table-out limit 
switch to allow the transfer of parts. A latching type 
relay cannot fall out to cause an improper indication 
should the operator stop the machine or a circuit 
breaker open. 

The control circuit should require the transfer bar 
to return completely before it makes the forward 
stroke, and to complete the forward stroke before re- 
tracting. If allowed to return part way and reverse, 
the bar may pick up a part perhaps because a pawl 
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FIG. 1—Transfer machine operates on cylinder heads of 
automobile engines. Heads are moved automatically from 
station 





to station where various machining functions 


are performed. Control panel is at right foreground. 
Electrical 


eables pass through overhead duct system. 


catches in a hole or ledge of the casting—and partially 
transfer it. Should this occur, the part will not be 
properly positioned and clamped. 

To make sure the parts are clamped before a ma- 
chining operation takes place, a limit switch is ar- 
ranged to close only when the part is exactly in place. 
Also, a pressure switch is incorporated to make sure 
that clamping pressure is on the part before a table 
is allowed to advance. The two switches are wired in 
series. The pressure switch should be added because 
a part may be in place but not clamped with sufficient 
pressure or may be clamped in a cocked position. 

In original designs, the electrical conduit connecting 
the individual legs or work stations was below the 
fixture and had terminal boxes between each work 
station. This made it possible to remove any section 
of the machine, but proved unsatisfactory because all 
through wires had to be disconnected for shipment. 
Also, in spite of proper gaskets and covers, iron dust 
penetrated the terminal boxes to cause short circuits. 

These limitations led to the change to the overhead 
duct-work system with a terminal and push button box 
at the rear of each leg. Wires from the individual 
limit switches, pushbuttons, and solenoids in each leg 
are connected back to the terminal blocks. Wires from 
an individual leg go without a splice or connection 
from these terminal boxes to the main switch box. 
This allows for the removal of a leg from either side 
of a work station without disturbing the wires going 
to any other leg. It also provides a minimum number 
of connections, yet with the terminal boxes at each 
leg, adequate test points are available. 


Automatic Loading. Continuing the automation 
theme, Nelson D. Cooper of the R. K. LeBlond Ma- 
cine Tool Company described an automatic loader 
for a crankshaft lathe. This machine features an 
elevator mechanism that simultaneously lifts two fin- 
ished pieces from the lathe chucks and two rough 
pieces from the loading rack. Then, the elevator mech- 
anism slides along an overhead track, stops, and 
lowers the finished pieces onto the unload rack and 
the rough pieces into the lathe chucks. 

Fig. 2 shows the LeBlond No. 6 AC crankshaft lathe 
with automatic loader. The rack on the right is for 
two rows of rough cranks and the rack on the left is 
for two rows of finished cranks. The two sets of hooks 
on each elevator arm are used to unload and load two 
cranks at one operation. 

The loader is hydraulically actuated, electrically 
controlled. The control circuit, Fig. 3, is so designed 
that the loading station can be installed on either the 
right or left side of the lathe. By means of a selector 
switch or by rearranging jumpers, the machine can be 
changed quickly from left to right hand operation or 
vice versa to suit its position in a production line. 

The automatic loading sequence of operation for 
rough cranks on the right will be described. After 
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turning two cranks. the machine automatically stops 
in the loading position. 

The operator opens the door, releases the steady 
rests and unchucks the cranks. He then presses the 
load pushbutton to start the automatic loader. 

The loader starts from the central rest position and 
traverses to the right hand end to stop against a 
bumper block where it contacts limit switch LSA. 
This energizes a solenoid valve and eauses the eleva- 
ing cylinder to lower the elevators with the hooks 
down. 

At the end of the elevator down stroke, limit 
switches LSBI-A and LSB2-A close to energize a 
solenoid valve. Oil flows into a cylinder, actuating a 
rack and pinion mechanism, which causes the hooks 
to swing down and away from the elevator, then re- 
turn to at-rest position. This motion is necessary for 
the hooks to pick up or deposit a workpiece. 

At the top of the hooks’ up-stroke, limit switches 
LSC1-B and LSC2-B energize a solenoid valve to cause 
the elevators to rise. When the elevators return to 
the up position, limit switches LSB1-B and LSB2-B 
energize a solenoid valve. Powered by a hydraulic 
motor, the loader travels to the left hand end, where 
it stops after contacting limit switch LSD. This ener- 
gizes a solenoid valve to lower the elevators. 

At the bottom of the elevator down stroke, limit 
switches LSB1I-A and LSB2-A now operate to energize 
a solenoid valve to lower the hooks. The left hand 
hooks deposit the two turned cranks onto the left hand 
rack or onto a conveyor, and the right hand hooks 
deposit the two rough cranks into chucks in the 
machine. 

The action of the hook mechanism when depositing 
a part at the tool station or unloading rack is shown 
in Fig. 4. As the piston is extending, the pinion drives 
a crankarm and a disk cam. By reacting against the 
connecting rod that is pinned to a boss on the elevator 
structure, the crankarm causes the slide to move down, 
then up to the at-rest location. The entire assembly— 
cylinder, rack and union, cam and hook arm—moves 
with the slide. This action is responsible for vertical 
movement of the hook in relation to the stopped 
elevator structure. 

At the same time ,the pinion rotates the disk cam. 
A cam roller operating within the cam groove causes 
the hook arm to swing away from the elevator struc- 
ture, then return. This swinging action is superim- 
posed on the vertical movement and provides the 
proper motion needed for the hook to deposit the 
workpiece gently in place. 

At the end of the hook’s depositing stroke, limit 
switches LSC2-A energize a solenoid valve to cause 
the elevators to return to the up position. When the 
elevators reach the up position, limit switches LSB1-B 
and LSB2-B energize a solenoid valve that causes the 
loader to traverse to the right where it is stopped in 
the central rest position by limit switch LSE-A. This 
completes the loader automatic cycle. 


FIG. 2—Traversing elevator mechanism loads and un- 
loads this crankshaft lathe automatically. Hooks pick up 
rough pieces on loading stand at right; a second set 
transports finished crankshafts to the unloading rack. 
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Electrical interlocking is provided to insure that the 
loader is in the center position and is inoperative 
while the cranks are being machined. Also, the ma- 
chine is inoperative while the loader is in operation. 

When the loader is operating, it can be stopped in 
any position by pushing the stop loader button. This 
de-energizes the main valve only and blocks every- 
thing else as it is. A manual-automatic selector switch 
provides means for selecting either manual or auto- 
matic operation of the loader, and when set for 
manual, each movement of the loader can be operated 
by pushbuttons. 


Stepping Switches for Machine Control. For many 
vears telephone engineers have been concerned with 
fast-acting, automatic switching circuits and com- 
ponents for communication systems. Some of their 
developments may find application in the complex 
machine controls now being devised. 

H. E. Grimes of the Avey Drilling Machine Com- 
pany revealed that telephone- type stepping switches 
have been applied successfully to the control of some 
machine tools. These devices are rotary selector 
switches operated by a relay mechanism. Each time 
the relay coil is energized, a contact arm or wiper 
“steps” to a new position. Since the stepping switch 
can be supplied with hundreds of contacts, it offers 
possibilities in circuits being designed to control an 
ever-increasing number of functions. 

One type of switch is known as a direct-drive switch 
because the wipers move directly with the stepping 
magnet. The stepping magnet operates a pawl that 
moves the wipers to the next contact. At maximum 
stroke, the pawl wedges against a stop that prevents 
the wipers from overriding. A detent attached to the 
release magnet blocks the retractable spring from pull- 
ing back the wipers after the stepping magnet is 
de-energized. When it is ready to reset, the release coil 
—in series with the off-normal contacts—withdraws the 
detent to let the wipers rotate to the backstop. The 
off-normal contacts are opened by an arm attached to 
the rotating wipers, thus de-energizing the release 
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magnet. When wipers are returning to normal, they 
pass back over all the previous contacts. Therefore, a 
means of opening the circuit to prevent operation of 
the various selected controls is furnished. 

A second type is the spring-driven switch in which 
the wipers are advanced by the action of a spring- 
driven pawl when the magnet is released. This switch 
has contacts mounted in an are of 180 deg, with a 
maximum of ten levels on the contact bank. The 
wipers rotate in only one direction and are usually 
made with two sections so that one wiper enters the 
bank as the other leaves. On a 10-level bank, over 50 
consecutive steps on five levels are possible by cut- 
ting off one end of five wipers and the opposite end of 
the other five wipers. The switch may be purchased 
with this type of construction. 

Reliable operation—as many as 200 million steps 
before readjustment—can be expected. But several 
circuit design factors should be observed. The switch 
should be mounted in a tightly gasketed enclosure to 
exclude the oily, moist atmosphere found around ma- 
chine tools. Also, the wipers should carry current 
only when at rest. Since use of a low voltage increases 
the current through the wipers, 110-volt control should 
be used. Contact current rating is 3 amp when at rest. 
If it is necessary to interrupt current flow with the 
wipers, it should be limited to 0.1 amp. The maximum 
load is a size 00 relay. The switch coils are not in- 
tended for continuous energization, so operating 
pulses from the control circuit should be no longer 
than 1 sec. Some switches can step 80 times a second. 

The Avey Drilling Machine Company adopted this 
equipment on two machines when conventional con- 
trol was judged impractical because of size and cost. 
One of these is a machine used to produce a ring with 
15 equally spaced holes. The holes are drilled radially, 
milled with two cross slots per hole, back counter- 
sunk and tapped. A 15-station index table is used to 
rotate the part. A portion of the circuit is shown in 
Fig. 5. 

As the table rotates to the first station, a cam mo- 
mentarily closes a limit switch to step the switch to 
its first position. When the table stops, a timer operates 
relay CRU for about 3 sec to start the drilling unit. At 
the end of the drilling, the table automatically ad- 
vances one station and another hole is drilled. During 
the fourth index, a second cam operates the limit 
switch to step the switch to the second position, at 
which time the first milling unit is energized. This 
continues, and each time the first hole reaches a unit 
a cam steps the switch one position. 

When the first hole returns to the drilling unit, all 
holes have been drilled, and the switch is stepped to 
position 6 where the driller is not energized. As each 
operation is completed, the stepping switch removes 
that unit from energization. When the last hole has 
been tapped, the switch is stepped by the next index 
to position 10 which rotates the table to the starting 
position. 


FIG. 3—Automatie loading cycle is started by oper- 
ator pushing the load button. From this point on, 
limit switches take over control of the loader move- 
ments. At end of cycle, elevators are returned to a 
central position. 
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A limit switch that is closed only in the starting 
position of the table, and the off-normal contact of the 
stepping switch, are in series with the “cycle start” but- 
ton. This automatically insures that the table and 
switch are synchronized at the beginning of each cycle. 

Another machine has a more complex sequence of 
operation. There are five hydraulic cylinders that 
move, position, and clamp the part. At the end of their 
operation, these cylinders operate limit switches that 
signal the stepping switch that a motion has been 
completed and that a new operation may be initiated. 
The control is, in reality, a closed-loop non-balancing 
servo-mechanism. Part of the control circuit is shown 
in Fig. 6. 

Another telephone-type relay used to advantage in 
this circuit is marked as relay SCR. It has one or two 
spring-leaf contacts mounted on it. Since the coil re- 
quires only a few volt-ampers to operate, life of the 
interrupter contact is prolonged. The interrupter oper- 
ates the step control relay SCR which opens the step 
switch circuit and also removes current from the 
bank contacts during stepping. 


This last circuit again brings to attention the wide- 
spread application of hydraulic actuation with elec- 


trical control. The combination is so common that 
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FIG, 4—Hydraulic rack and pinion mechanism is responsible for swinging motion of hooks in picking 
up or depositing workpiece. (A) Here, extension of the rack has just begun. (B) Crankarm, turning 
with pinion, causes entire assembly to move down away from the elevator structure. (C) Workpiece is 
deposited on rack and hook is swung free by continuing rotation of the disk cam. (D) Hook, being 
‘driven by crankarm and cam is moved back and up to normal position. 





machine tool electrical engineers find a knowledge of 
hydraulic circuits and devices almost indispensable. 
Kurt O. Tech of the Cross Company pursued this 
theme in a paper on the coordination of electrical, hy- 
draulic, and mechanical elements in machine tool 
design. 


New NEMA Frames. Attention swung from controls 
to motors when S. H. Keller of Westinghouse A-C 
Motor & Generator Application Engineering reviewed 
the proposed standards for NEMA motors. These 
standards affect the frame sizes for 1-to-30-hp, a-c 
motors, 

The need for reducing frame sizes has been brought 
about by improvements in the components available 
to the motor designer since the last rerating in 1938. 
Copper for conductors is, of course, unchanged. But 
available insulations, magnetic steels, and mechan- 
ical parts have improved vastly. 

In 1938, varnished wire of the Formvar or Formex 
type had just been developed. Varnish quality and 
coating methods have advanced a great amount in 
the past 15 years. Paralleling the wire coating tech- 
niques, slot cell and phase insulation have been mak- 
ing comparable improvements. An excellent example 
of this is the hermetic refrigeration motor. Originally, 
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Stepping switch with 
sm levels, ten contacts 
per level 

















FIG. 5—Five contacts on each of five levels are tied 
together electrically. Thus, each relay remains en- 
ergized through five steps. Operations can be timed 
independently. 


FIG. 6—Upper level of stepping switch controls the 
action of a group of hydraulic cylinders. The oper- 
ating relay of the stepping switch is itself controlled 
by limit switches associated with the cylinders. This 
is in effect a closed-loop system. 


hermetic motors had double-cotton-covered wire, and 
the design engineer used many mechanically strong 
types of insulation to assure reasonable life. Today. 
5- and 7%-hp hermetic motors are being built with 
enameled wire in the dimensions formerly used by 
fractional horsepower units, although they run _ in 
Freon 22, an excellent solvent. 

By taking advantage of the much smaller space 
required by present-day insulating materials, the 
amount of useful copper that can be put in a given 
area has been greatly increased. In addition, the motor 
insulation will withstand oils, chemicals and other 
agents better than its 1938 counterpart could. 

Electric steel development has followed almost a 
parallel course. The amount of copper and _ steel 
required to set up a given field strength has been 
reduced continuously. Treatments of the laminations 
to give more perfect interlaminar resistance have also 
added to the effective use of a given amount of steel. 

Die casting of the aluminum squirrel-cage of the 
rotor was in its infancy in 1938. The higher casting 
pressures used today, along with processes for insulat- 
ing the bars, give rotors of far superior quality to the 
early versions. Modern techniques in metal fabrica- 
tion are a big factor in the new standards. Advances 
made in the fabrication of steel mean that much 
greater strength can be obtained from an equivalent 
mass of steel. By applying these advances in metal 
fabrication, the motor frame has been made a precisely 
designed housing that protects the electrical parts 
and gives needed mechanical strength. In the casting 
arts, shell molding has come along to give perfection 
in form and appearance. Nodular iron, with its de- 
sirable casting and working characteristics, is now a 
common commodity. 

So it is new and better materials that are making 
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possible an increase in capacity for a given trame size. 

Mr. Keller emphasized that there is one important 
thing to remember about this suggested standard: The 
minimum performance standards now established are 
to be maintained. Temperature rise, pull-out torques, 
starting torques, and speeds that now define a specific 
rating are not to be changed. Dripproof motors will 
still be 40 C rise; fan-cooled motors will still be 
55 C rise; and the 5-hp motor of the new design will 
do everything the older 5-hp motor would do. 

The rerating program will have the following bene- 
fits for the machinery manufacturer: 

1. The increase in horsepower per given size will 
bring motors in line with the recent trend in 
machinery design. 

The motor will be a better product, because the 
standard line will incorporate all of the improve- 
ments made in the past 15 years. 

Economically, this rerating should reduce the 
tendency of electric motors to follow the basic 
inflationary curve, because superfluous materials 
will be eliminated. 

The accompanying table shows critical dimensions 
for the proposed new frames. All details are not vet 
available, so these are limiting dimensions. The horse- 
power assignments are given for each set of dimen- 
sions. Actually, the adopted standards to date cover 
only 1800 rpm dripproof motors and a few dimensions. 
However, it is felt that the rest of the information is 
close enough to adoption so that it can be used for pre- 
liminary work. To cause a minimum of inconvenience. 
a suggested time-table has been set up that will make 
the first diameter, frame 182 and 184, available from 
motor manufacturers by the first of January 1954, and 
one diameter, such as the 214-215, available every five 
months thereafter. 


lo 


oo 


American vs Foreign Motors. The rerating of 
NEMA frame sizes has been hastened somewhat by 
trends in the design of European motors. Foreign 
builders have been packing horsepower into smaller 
housings to conserve their small supplies of materials. 

W. H. Formhals, manager of Westinghouse A-C 
Motor Engineering, reported that on a recent tour 
through European motor factories he noticed that the 
bulk of production is devoted to a_two-bearing 
bracket-type motor to be belted or coupled to a load. 
The numerous mechanical variations such as special 
shafts and flanges to suit a particular application, 
which are a relatively large part of U. S. production. 
were noticeably absent. Seemingly, this is due to the 
fact that the markets are not as extensive as here and. 
as a result, no one user or industry has found its 
activity sufficiently high to have developed those 
modifications which permit building the motor as a 
part of an integrated product. 

In America, the majority of activity is in open 
motors although there has been a gradual swing to- 
wards the use of enclosed motors. In Europe, the 
usage of enclosed motors, however, is very important. 
In some factories, as much as 70 per cent of the total 
production of motors of 1 to 5 hp is of T.E.F.C. con- 
struction, and there are indications that open motors 
are being eliminated entirely in the smaller integral 
sizes. 
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Here, the term “l-hp motor” means more than a 
device capable of doing work at the rate of 550 ft-lb 
per sec. It defines the ability of that motor to develop 
a starting torque of many times the rated full-load 
torque at a current not exceeding a certain value. 
The motor, when running, will handle momentary 
overloads of several times full load without pulling 
out and stalling. And, in the case of an open general- 
purpose motor, the motor can be applied to a bigger 
load by taking advantage of the service factor. 

For example, a four-pole, 60-cycle open motor may 
be found to have a locked torque of 8% ft-lb and a 
pull-out torque of 9 ft-lb. Comparing these torque 
values to the NEMA standards, this motor is de- 
scribed as a 1-hp motor with a full-load torque rating 
of approximately 3 ft-lb. Note that the locked and 
pull-out values of this motor are many times the 
nominal rated running value. In addition, because of 
conservative temperature limitations, this motor can 
be operated at a higher load without fear of rapid 
disintegration. This allowable overload is incorporated 
in the machine rating by the use of a service factor, 
which in the case of 1-hp motor is 1.25. 

The European aim is to get the maximum rating 
from the material. By recognizing a permissible tem- 
perature rise of 50 C by thermometer, or 60 C by 
resistance, the European builder rates the above 
motor at 1.25 hp. While the starting and pull-out 
torque in foot-pounds are the same, they have been 
decreased percentage-wise relative to the rated run- 
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ning torque. This means less ability to accelerate a 
load and smaller reserve capacity to handle a special 
job. If these limitations are known to the user, he, 
of course, can properly plan the usage of such a 
motor. 

There is every likelihood that higher temperature 
ratings will be general practice in Europe. One manu- 
facturer is already putting out a line of motors up to 
10 hp with a temperature rise of 80 C by resistance. 
The materials used in these motors are not Class B 
materials but materials which by chemistry fall in 
Class A. However, they have relatively high thermal 
stability, and experience thus far has been quite 
satisfactory. It must be recognized that this satis- 
factory operation is based on European application of 
the motors which is different from American practice. 

Basically, Europe has no standard similar to our 
NEMA standards. There are some international stand- 
ards which define insulation classes and give pull-out 
torque values—160 per cent for continuous duty mo- 
tors and 200 per cent for intermittent duty motors. 
Each manufacturer designs for the applications rec- 
ognized in his markets, which are usually his own 
country and exports to South America, Asia, and 
Africa. The British have a standard for dimensions 
and rating for the T.E.F.C. motors only. In general 
they use NEMA frame dimensions, except for shaft 
extension, and assign a horsepower rating to each 
frame. No standards have been adopted for open 
motors. ooo 
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Precipitation Hardening 


Stainless Steels 


Two new corrosion-resistant alloys—a deep-drawing type and a 


high-strength material with good stability—are hardenable 


by low temperature heat treatment; both are 


suitable for service temperatures up to 600 F. 


M. E. Carruthers 
Supervising Metallurgist, Research Laboratories 
ARMcO STEEL CORPORATION 


UNTIL RECENTLY only two general types of stainless 
steel have been commercially useful for applications 
requiring exceptionally high strength materials: 
Chromium stainless steels hardened by heat treatment, 
and chromium-nickel stainless steels strengthened 
through cold work. Both types have served well and 
will continue to be useful for many jobs. Each type, 
however, has had certain shortcomings that have led 
designers and engineers to consideration of the pre- 
cipitation hardening stainless steels. 

The chromium stainless steels are generally hard- 
ened by heat treatment at temperatures above 1750 
F. Scaling and distortion hazards experienced at these 
high temperatures confine the use of the hardenable 
chromium steels to products of rather heavy and 
generally uniform sections. Tempering is often re- 
quired after hardening to develop toughness. Finish 
machining operations after hardening are difficult be- 
cause of the high order of hardness. 

In the cold-worked chromium-nickel stainless steels 
the level of strength and the order of thickness and 
size are limited by steel mill rolling facilities and by 
requirements of flatness and straightness in the fin- 
ished products. Because of the high strength of these 
materials, exceptionally powerful fabricating equip- 
ment must be provided. Considerable springback is 
experienced after forming. Here was a place for a 
stainless steel with properties suitable for cold form- 
ing during fabrication, yet hardenable by low tem- 
perature heat treatment. 

A survey of the work of our research laboratories 
and the published works of other investigators re- 
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vealed that there were at least four general types of 
stainless steels capable of being hardened by thermal 
treatment. One type investigated by our laboratories 
was a ferritic chromium stainless steel containing cop- 
per. As in plain carbon steels containing similar 
amounts of copper, aging effects were obtained in the 
18-per cent chromium-iron alloys. Such a steel with 4 
per cent copper softened to BHN 183 with 1450 F 
annealing. Solution heat treatment at 1800 F coupled 
with 5 hr heating at 900 F increased hardness to BHN 
351. However, these heat treatments were no more 
effective nor were the essential properties better than 
those of the regular hardenable chromium stainless 
steels. 

Another general type that received consideration in- 
cluded alloys in the range of 18 to 65 per cent chrom- 
ium and 2 to 35 per cent nickel. The microstructures 
of these steels vary with alloy composition and certain 
of them develop a very hard sigma constituent on 
heating in the range 1200 to 1600 F. Elements such 
as chromium, molybdenum, silicon, and aluminum 
promote the formation of this phase, with the amount 
formed dependent upon alloy composition, degree of 
stress, and heat treatment. An alloy with 24 per cent 
chromium, 5 per cent nickel, and 3 per cent moly- 
bdenum with a Rockwell hardness of B85 to B98 may 
be hardened in 24 hr at 1350 F to Rockwell C43-C49. 
While this steel is brittle after aging, it has been used 
successfully in exhaust valves where high strength at 
elevated temperatures and excellent scaling resistance 
are advantages. Another steel hardenable through pre- 
cipitation has a base composition of 21 per cent 
chromium and 23 per cent nickel with 3.25 per cent 
aluminum. This steel is known as Rezistal 3311 and is 
produced by the Crucible Steel Company of America. 

A third general type included alloys of the 18-per 
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cent chromium 8-per cent nickel classification modi- 
fied with special precipitation hardening elements such 
as titanium, beryllium, boron, or phosphorus. While 
these steels could be hardened, certain of them had 
shortcomings that were undesirable. Products contain- 
ing titanium and beryllium were extremely brittle in 
the solution annealed condition. Although boron ad- 
ditions made BHN 460 possible, hot workability was 
adversely affected. Phosphorus made possible precipi- 
tation-hardening from the austentic condition. The 
phosphorus-bearing product is unique among precipi- 
tation hardening stainless steels in that it holds its non- 
magnetic character in the hardened condition and at- 
tains a typical yield strength of 100,000 psi and a 
hardness of Rockwell C30. 

A fourth general type included modified chromium- 
nickel stainless steels that were marginal as to whether 
their micro-structures were austentic or martensitic. 
These were the steels that seemed to offer the great- 
est possibilities from the standpoint of strength de- 
veloped through heat treatment in the low tempera- 
ture range of 750 to 1150 F. An important considera- 
tion in the mechanics of hardening these steels in- 
volved developing a semi-hardened condition from 
which precipitation hardening would proceed at the 
low temperature mentioned. This semi-hardened con- 
dition was realized in Armco 17-4 PH by control of 
alloy composition. It was found necessary to promote 
the semi-hard condition in the essentially austenitic 
Armco 17-7 PH steel either by heat treatment or by 
cold work. 


Compositions for the age-hardening stainless steels 
that have been commercially significant are listed in 
Table I. The first steel listed may be fully hardened 
by a single low temperature heat treatment. Copper 
is the active alloying element in Armco 17-4 PH. In 
the case of Armco 17-7 PH, aluminum is effective for 
precipitation hardening. This steel is essentially aus- 
tenitic in the condition supplied by the producer and 
accordingly has more workablility than the other steel. 

Because the degree of instability is important in all 
these steels, control of composition is an important 
factor in manufacture. This is accomplished through 
melting them by the electric furnace process. A rather 
wide range of properties may be developed by varia- 
tion in the heat treating details. Specific recommen- 
dations for heat treatment are given in Table II for 
both alloys. Note that the hardening heat treatment 
can be selected to give either increased toughness or 
maximum strength. The low heat-treating tempera- 
tures effective for these steels overcome the hazards 
of distortion, cracking, and decarburization often ex- 


perienced in the heat treatment of other hardenable 
steels. 


Mechanical properties developed by the recom- 
mended heat treatments are listed in Table III. The 
yield strengths in tension and compression for hard- 
ened products are much higher than obtained with 
stainless Types 301, 403, 410, 414, 416, and 431, with 
equal or higher tensile strength. 

When these properties are weighed against those of 
competitive structural materials, it is readily under- 
stood why the designers of light-weight, high-strength 
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FIG. 1—Typical application for the new hardenable 
stainless steel—contact blades for  snap-action 
switches. Change to 17-7 PH Condition CH increased 
the endurance life of these Micro-Switches to 100 
million cycles. 


TABLE I. 
PRECIPITATION HARDENING STAINLESS STEELS 
Nominal Composition 
Grade Name ¢ Cr Ni Al Cu Cb 


Armco 17-4 FH 006 45 40 — 
Armco 17-7 PH 0.07 170 70 = 1.10 


*With or without Cb addition 


40 035° 


structures are using the precipitation hardening stain- 
less steels. High strength is developed in any thickness. 
Strength--weight ratios at slightly elevated tempera- 
tures are of such high order that these steels should 
be considered as structurally-light metals. 

For applications requiring the highest possible 
strength in precipitation hardening stainless steels, 
17-7 PH Condition C is available in cold-worked 
sheets, strip, and wire. By a short (% to 1 hr) heat 
treatment at 875 to 925 F, mechanical properties sim- 
ilar to those of high carbon and alloy spring steels are 
obtained. Both leaf and coil springs have been pro- 
duced from 17-7 PH and used in Condition CH. Such 
heat-treated springs have higher set resistance than 
Type 302 springs. Furthermore, strength at ordinary 
and moderately elevated temperatures (500 F) is 
superior to many other spring materials. Leaf springs 
in the snap-action switches shown in Fig. 1 previously 
failed after 3 to 4 million reversals. After changing 
to 17-7 PH Condition CH, the units have withstood 
more than 100 million reversals without failure. 

Because 17-7 PH Condition C is quite hard and 
stiff, there are denifite practical limits on fabricated 
shapes that can be developed. In wire form, however, 
the material can be wrapped about its own diameter. 
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Annealed sheet and strip in Condition A may be 
drawn, formed, or stretch-formed to the desired shape. 
Equipment used for the austenitic types of stainless 
steel has been found adequate in capacity. In most 
forming operations experience has found that the same 
bend radii may be used as with annealed Types 301 
and 302. Parts either drawn or formed include hemis- 
pheres from 3/16 in. plates, aircraft fuselage frame, 
bulkhead and stabilizer parts, missile components, and 
high pressure tanks. Some of these were previously 
fabricated with difficulty from 14-hard temper Type 
302 stainless steel because of inherent stiffness and high 
spring-back. Fig. 2 shows a gusset for an aircraft 
fuselage frame. This part and others like the hemi- 
sphere previously mentioned could not possibly have 
been made from '2-hard temper Type 302. 

After fabrication, the 17-7 PH parts are further 
strengthened by the heat treatments described in 
Table II. If tolerances are close, one characteristic of 
the 17-7 PH steel must be kept in mind. As in all 
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FIG. 2 (Left) —Annealed sheet may 
be drawn and formed to intricate 
shapes and then hardened. Here 
is a gusset for an airframe drawn 
from 17-7 PH Condition A strip 
and then hardened. FIG. 3 (Above) 
—Valve plugs made from 17-4 PH 
rod Condition A and hardened by 
heat treatment at 900 F for 1 hr. 
This material can be used against 
type 316 stainless without galling. 


hardenable steels an expansion occurs in 17-7 PH dur- 
ing transformation which takes place during cooling 
from the 1400 F heat treatment. The expansion 
amounts to about 0.004 in. per inch which can be al- 
lowed for in design. When holes must be made for 
rivets or other types of fasteners, good results have 
been obtained by making the perforations after the 
1400 F heat treatment. 

An important advantage of heat-treated 17-7 PH 
over %2-hard Type 302 lies in the ability to restrike 
1400-F-treated parts. This tvpe of reworking was pre- 
viously done by hand with high rejection losses on 
’e-hard Type 302 parts. 

The 17-4 PH stainless steel can be obtained in 
forged, hot-rolled or cold-drawn forms. Because it is 
supplied in the transformed condition its workability, 
quite naturally, does not compare with that of 17-7 
PH Condition A. However, it has the advantage of 
dimensional stability with only very slight contraction 
during the single low temperature heat treatment. Ac- 
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cordingly, this steel can be finish-machined before the 
850-900 F heat treatment without fear of warpage dur- 
ing the hardening operation. 

Unlike cold-drawn sections of austenitic stainless 
steel, the strength properties of heat treated 17-4 PH 
do not change with bar size because the strength is 
developed uniformly throughout. This steel is being 
used for complex machined aircraft parts that cannot 
be protected by plating, and for parts on which plat- 
ing cannot be tolerated because of operating condi- 
tions or because of fit. Some other uses include propel- 
lor shafts, shafting for pumps, ammonia compressors, 
and outboard motors, gears, cams, pinions, valve 
plugs, seats, and stems. Fig. 3 shows two 17-4 PH 
valve plugs used in Type 316 stainless bodies because 
of their anti-galling properties and good corrosion 
resistance. When anti-galling properties are desired, 
an excellent combination also results when 17-4 PH 
Conditions A and H are matched. 

Cleaning of scaled parts is done by blasting or by 
acid pickling. Scale softening treatments such as the 
DuPont sodium hydride or the Hooker Electrochem- 
ical Corporation Virgo process have been found ef- 
fective as they are with the regular grades of stainless 
steel. In some cases treatment in these fused salt baths 
may be combined with the final hardening treatment. 
Final scale removal in nitric-hydrofluoric acid must 
be done with care to avoid overpickling because hy- 
drofluoric acid attacks the hardened steels. Cleaning 
in nitric acid solutions may be done in the usual man- 
ner without experiencing overpickling. 


High Temperature Properties. Unlike the conven- 
tional hardenable steels and the light non-ferrous 
metals and alloys, the strength properties of precipi- 
tation hardened sainless steels are maintained even 
when service temperatures exceed 300 F, as shown in 
Table IV. Good performance over long periods of time 
is realized even when operating at temperatures as 
high as 600 F, as shown by the data in Table V. 

For service below 600 F, design can be based on 
the 0.2 per cent yield strength data developed in short- 
time tensile tests. Design for service in the range 600 
to 900 F should be based on the stress-rupture and 
creep properties given in Table VI. Since these hard- 
ened steels lose strength quite rapidly at 800 to 900 F, 
they appear suited only for short-time applications at 
these temperatures. They are not recommended for 
stressed parts operating above 900 F. 


Welding. Because of the extremely high strength of 
these hardened steels, welding is one of the most 
common methods of joining. Welding procedures fol- 
low those used for stainless Types 302 and 304. The 
steels are readily welded by the metal arc, inert gas- 
chielded arc, and the various resistance processes. No 
preheating or post annealing is necessary as in the case 
of the standard hardenable chromium grades of stain- 
less steel. 

For metal arc welding 17-7 PH stainless steel, coated 
electrodes of 17-4 PH stainless steel should be used. 
This is recommended for the reason that some of the 
aluminum in the 17-7 PH is lost in the arc through 
oxidation if coated 17-7 PH electrodes are used. High- 
est strength is attained when the joint is hardened 
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after welding. After such heat treatment the strength 
of the joint is better than 90 per cent of that of he 
hardened parent metal. Similar joints in 17-4 PH also 
display joint efficiencies of the same order. 

The inert gas-shielded arc method may be used for 
welding both 17-7 PH and 17-4 PH steels. Since the 
weld metal is fully protected against oxidation, the 
hardening elements are retained. Acordingly, with 
the shielded arc, filler rods or electrode wire of the 
same composition as the parent metal may be used. 
Joint efficiencies in excess of 90 per cent of parent 
metal strength are obtained. 

Resistance welding processes regularly used on the 
standard sainless steels perform well on the precipi- 
tation hardening stainless steels. As with the standard 
grades, electrode pressures must be high for spot and 
roller seam welding in order to make sound welds. 

Study of the joint strength of spot-welded 17-7 PH 
sheets has found that strength is lowest if welding is 
done before the transformation heat treatment. One 
possible explanation for this behavior may be that the 
stress concentration factor for spot welds is quite high 
and that the hardened weld nugget is less able to 
withstand concentrated stresses than the more ductile 
untreated nuggets. Where spot welds are required it 
is suggested that highest strength will be obtained 
when the welds are made after the 1400 F heat treat- 
ment. 


Physical properties useful in design are shown in 
Table VII for both alloys in the annealed and hard- 
ened condition.* The precipitation hardening stainless 
steels have gained wide acceptance for many im- 
portant applications because of their unusual char- 
acteristics: 17-7 PH can be deep drawn and severely 
formed with subsequent hardening by low tempera- 
ture heat treatment. Its companion grade, 17-4 PH, 
offers high strength through low temperature heat 
treatment and good dimensional — stabilitv. Yield 
strengths in compression are equal to or higher than 
those measured in tension and are than 
those developed in competitive stainless grades. 

At a material cost no higher than that of standard 
Type 321 stainless steel, the precipitation hardening 
alloys offer high strength in any thickness. Strength is 
not impaired during service in the 300 to 600 F tem- 
perature range; so these steels must be considered as 
structurally-light metals. The low hardening temper- 
atures effective for these steels overcome the hazards 
of distortion, cracking and decarburization often ex- 
perienced in the heat treatment of other hardenable 
steels. 

Current restrictions on the end-use of nickel bear- 
ing alloys have limited the experience with precipita- 
tion hardening stainless steels largely to structural 
components for planes and missiles. It is reasonable to 
expect that continued use of these steels will develop 
additional information on their fabrication and lead to 
many additional applications in electrical manufactur- 


greater 


ing and other fields. O 
*For comparable properties of regular stainless steel alloys see ‘‘Converting to 
Non-Nickel Stainless Steel,” Evecrrican Manuractrurinc, October 1952, page 112, 
and November 1952, page 138. 
eee! ire one reprint copy of this article without charg 
No. 134 on card in the Reader Inquiry Facility, page 24 
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jJ.1.C. Electrical Standards 


for 


Industrial Equipment 


Revised and adopted at the Joint Industry Conference on Electrical Standards 


for Industrial Equipment held in Detroit, Michigan, March 
| | < 


JHE THREE-DAY JOINT INDUSTRY CONFERENCE of users and 
suppliers at which these revised standards were adopted 
was held at the Horace H. Rackham Memorial Building, 
Detroit. R. L. Wilhite, director, committee activities, Pro- 
duction Engineering Section, General Motors Corporation, 
Detroit, acted as moderator. Attendance at these sessions 
included 56 engineers representing 47 equipment manu- 
facturers, mostly machine tool builders; 48 engineers 
representing 22 electrical control manufacturers plus a few 
motor manufacturers, and 79 representatives of the auto- 
motive user group comprising 25 divisions of General 
Motors Corporation, seven divisions or plants of Ford 
Motor Company, five plants of Chrysler Corporation and 
seven other user plants. 

Chief spokesman for the industrial machinery groups 
was the Electrical Committee of the National Machine 
Tool Builders Association, chairmanned by Kenneth B. 
Rexford, Hydraulic Press Manufacturing Company. 
NEMA’s Industrial Control Section was unofficially rep- 
resented through its chairman, J]. J]. Mellon, Allen-Bradley 
Company. NEMA Motor and Generator Section was not 
represented as such. Many other equipment manufacturer 
associations had member-company representatives present, 
but they did not officially reflect the attitude of such 
associations. 

The proposed revisions brought up for discussion at 
this conference came out of an earlier meeting of the JIC 
user group held in Detroit on Dec. 2 and 3, 1952, How- 
ever, only those revisions that were motioned, seconded 
and unanimously voted upon are included in this revised 
standard. To facilitate identification of changes and addi- 
tions over previously published standards,* the editors of 
ELECTRICAL MANUFACTURING have printed the changed 
wording in boldface. Omissions are generally not indicated. 
A paragraph remains unchanged when a proposed revision 
did not receive unanimous assent at the March 1953 
conference. For many paragraphs, however, no changes 
had been proposed. 

As a preamble to the conference, Mr. Wilhite stated 
that safety to personnel is of paramount importance, that 
with the introduction of the J.I.C. Electrical Standards it 


*Machine Tool Electrical Standards with Joint Industry Conference Standards, 
Evectnican Manuracturinc, November 1950. (Also issued as reprint.) 
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3-20, 1953. 


has been found that employes are safer in the plants of 
industry than they are outside them. It was also stated 
that for the purpose of facilitating formulation and actual 
application of the Standards, management is more than 
ever looking to the men in the plants who operate and 
service the machines about which the Standards are 
written, because of their practical knowledge, gained 
through actual application. 

The two facts cited for prime consideration in sub- 
mitting proposals for inclusion in the Standards were: 

1. Safety to personnel 

2. Minimum maintenance 

Figures also were cited showing great loss in production 
in plants of England due to the construction of the ma- 
chines not conforming to ].I.C. Standards. Therefore, the 
third point brought up for prime consideration was the ac- 
cessibility of electrical equipment on machine tools and 
other industrial equipment to minimize the amount of 
downtime when maintenance is required. These consider- 
ations became a part of the opening paragraph E0.1. 

The revised Standards printed below were based on 
the official minutes of the March 18-20, 1953 J.1.C. 
meeting, dated April 3, 1953, as reported by R. R. 
Mitchell, Joint Industry Conference, P.O. Box 182, North- 
end Station, Detroit 2, Mich., from whom copies can be 
obtained. The editors coordinated these revised para- 
graphs with unchanged paragraphs appearing in the reprint 
of “J.I.C. Electrical Standards for Industrial Equipment,” 
issued in April 1952 by the Production Engineering Sec- 
tion, General Motors Corporation. ood 


E 0. GENERAL 
E 0.1 





The purpose of these J.I1.C. Electrical Stand- 
ards is to provide detailed specifications for the 
application of electrical apparatus to industrial equipment, 
which will promote: 

safety to personnel, 

uninterrupted production, 

3. long life of the equipment. 

These Standards are not intended to limit or inhibit ad- 
vancement in the art of electrical or mechanical engi- 
neering. 


i, 
2. 
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E 0.2 When purchaser requires electrical equipment 
and installation of such equipment by the ven- 
dor to conform to these J.I.C. Electrical Standards, he 
shall so specify in his original inquiry and on his purchase 


order. 


E 0.3. The purchaser will specify in his inquiry and on 
purchase order such additional details as are re- 
quired to meet his local requirements, i.e., motor and 
control desired, electrical power supply available, provi- 
sions for unusual conditions, etc. 
E 0.4 When requested on inquiry, or on purchase 
order, or on both, the industrial equipment 
builder shall submit for purchaser’s approval, preliminary 
data, in accordance with Section E 1, consisting of: 
Elementary diagram 
Electrical stock list 
Sequence of operations 
Electrical layout 

5. Panel layout or wiring diagram 
(A) This shall be done before electrical components are 
installed on equipment. After preliminary approval by 
purchaser, any deviations by equipment builder shall have 
purchaser’s approval in writing. 
(B) Prints of the preliminary data, as described above, 
shall be submitted in the quantity called for on purchase 
order. 
(C) One tracing or reproducible copy of final diagrams, 
as described in Section E 1, shall be forwarded to pur- 
chaser not later than date on which the equipment is 
shipped. Final diagrams shall be identified with purchase 
order number and serial number of equipment or, if none, 
with a full description which will identify the diagrams 
with the particular equipment. 


E 0.5 


me Oo LO 


A nameplate listing voltage, phase, frequency, 
full load current, or rated kva, control circuit 
voltage and wiring diagram numbers, shall be attached to 
the control equipment or machine. 


E 0.6 On any point for which specific provisions are 
not made in these specifications, the provisions 
of the National Electrical Code shall be observed. Article 
670 of the Code applies specifically to machine tools. 
Article 630 of the NEC applies specifically to welders. 


E 0.7 Whenever a specific standard is mentioned, it 
is understood it will be the 


thereof,” unless otherwise specified. 


E 0.8 


“latest revision 


Deviations from these Standards shall have pur- 
chaser’s approval in writing. Any waivers 
granted shall apply only to the order in question, and 
shall not be considered as permanent. 


E 0.9 


These Standards shall apply to electrical equip- 
ment for use on circuits which operate from a 
supply voltage of 600 volts or less. 


E 1. DIAGRAMS 
E 1.1 Single Motor Equipment 





*E 1.1.1 On industrial equipment having only one motor 

and one starter, the wiring diagram normally 
furnished with the starter shall be considered satisfactory, 
provided the diagram shows all of the electrical apparatus 
on the industrial equipment. 


E 1.2 All Industrial Equipment Not 
Covered by E1.1 
E 1.2.1 deleted from Standards. 
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E 1.2.2 The wiring diagram, elementary diagram, elec- 

trical stock list, and sequence of operations, 
when practicable, should be shown on the same sheet. If 
more than one sheet is required, they shall be cross-refer- 
enced. All sheets shall be either 8'2 x 11 in. or 9 x 12 in. 
or whole multiples thereof. Drawings shall be of such size 
that all information is clearly legible. Maximum size of 
sheet shall be 36 x 48 in. 


E 1.2.3 A copy of all data listed in Paragraph E 1.2.2 

shall be inserted in a permanent metal data 
pocket attached to the inside of the electrical control 
panel enclosure. 


E 1.3 Wiring Diagram 


E 1.3.1 The wiring diagram shall show the general 
physical layout of the electrical control panel 
with all relays, disconnect switch, control transformer, 
terminal strips with numbers, etc. Interconnection dia- 
grams should be shown as part of wiring diagrams. De- 
tailed dimensions need not be shown. Symbols for all 
electrical devices and their connected terminals, both in 
and external to the control panel, shall be identified as 
shown in the elementary diagram. (Also, see E 6.2.1.) 


E 1.4 Elementary Diagram 


E 1.4.1 The elementary diagram shall be drawn with 

vertical lines to represent the source of control 
power, and all control devices shall be shown between 
these lines using standard electrical symbols. (See Para- 
grap E 1.8.1.) Electronic diagrams may be drawn between 
horizontal lines. Control transformer, all motors, other 
power devices and main line disconnect shall be shown. 
The control devices should be arranged in the order in 
which they are energized. The position of the symbol in 
the elementary diagram is arranged for convenience and 
simplicity and does not indicate its physical position on 
the equipment. All connecting wires and symbols for elec- 
trical devices shall be identified. 


E 1.5 Electrical Stock List 


E 1.5.1 The stock list shall show quantity, manufac- 

turers’ name, type or model of each device used. 
plus motor horsepower, frame sizes, type of enclosure 
and speeds, and any other information necessary to order 
replacement electrical items. 


E 1.6 Sequence of Operations 


E 1.6.1 The sequence of operations shall be worded to 

indicate the progression of operations of all 
push buttons, limit switches, relays, solenoids and _ all 
other control devices on the equipment. Graphical repre- 
sentation may be used to supplement the written descrip- 
tion. Block diagrams may be used to indicate position of 
multiple contact devices such as drum, cam and selector 
switches, ete. 


E 1.7 Electrical Layout 


E 1.7.1 The electrical layout shall consist of an outline 

of the industrial equipment showing electrical 
control enclosure, control and power devices external to 
the control enclosure in their relative locations, and the 
approximate position and size of all conduits that will be 
installed by the purchaser. 


E 1.8 Standard Symbols 


*E 1.8.1 The suggested American Standard Graphical 
Symbols for Power and Control, Z32.3 and the 
Graphical Symbols for Electronic Devices, 732.10, and 


*Engineering Developments. Standards specifications noted with an asterisk (*) 


were written as a guide in indicating the type of engineering that is considered 
to be desirable in new developments and in the re-engineering of equipment. 
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other typical symbols recommended for use in wiring and 
elementary diagrams, are shown in Chart I in the adden- 
dum of these Standards. Identification of devices shall be 
in accordance with NEMA Standards for Industrial Con- 
trol, IC 1-23.1 (1949). 


E 1.9 Conduit in Foundation 


E 1.9.1 On industrial equipment requiring a foundation, 

the minimum size, purpose and location of the 
conduit to be placed in the foundation by the purchaser 
shall be shown on the foundation plan. 


E 1.10 Panel Layout (New) 


E 1.10.1 The panel layout shall show the general physical 

layout of the electrical control panel with all 
relays, disconnect switch, control transformer, terminal 
strips, etc., in position relative to each other. Detailed 
dimensions need not be shown. 


E 2. CONTROL 
E 2.1 General Standards 


E 2.1.1 Control devices shall meet the minimum re- 

quirements of the latest revisions of ASA Stand- 
ards C19-1 and NEMA “Standards for Industrial Con- 
trol.” 





NOTE: Precision and other small devices used for 
control shall conform to the accepted standards for that 
class of devices. 


E 2.1.2 All polyphase motor starters shall be of the 

magnetic type and shall not be smaller than 
NEMA Size 1. Across-the-line starting shall be used unless 
otherwise specified by purchaser. 


E 2.2 Disconnect Switch 


E 2.2.1 The equipment builder shall furnish and mount 

. a NEMA Type “A” manually operated, non- 
fusible, motor circuit switch or circuit interrupter capable 
of interrupting the maximum operating overload current 
of all the equipment connected to that circuit. This switch 
or circuit interrupter shall disconnect all lines of the power 
circuit to the equipment, and shall be so arranged that it 
may be locked in the “OFF” position. When requested 
by the purchaser, the equipment builder shall furnish 
a fused NEMA Type “A” motor circuit switch, circuit 
breaker, or fused interrupter. 


NOTE: The foregoing paragraph 2.2.1 does not apply 
to small bench type tools powered by a single motor rated 
less than %4 hp or to welding transformers and their con- 
trol circuits. On bench type machines the disconnect 
switch need not be mounted on the machines but shall 
be furnished. 


E 2.2.2 On single power source equipment control en- 

closures, the disconnecting means should be 
made a part of the contro] panel and mechanically or elec- 
trically interlocked, or both, with the control enclosure 
door or doors. Where there is more than one power source, 
additional individual disconnecting means should be pro- 
vided so that all power lines to the equipment may be 
interrupted. All these disconnecting means should be 
mounted inside the enclosures and mechanically or elec- 
trically interlocked, or both with the contro] enclosure 
doors. The operating handles should be grouped and 
located between three (3) and seven (7) feet from the 
operating floor. 


NOTE: This does not apply where lighting circuits are 
required when the main power circuit is disconnected. 
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E 2.2.2 Paragraph E2.2.2 does not apply to electric 
(F&W) power for resistance welders or electric furnaces 
unless specified; however, it does apply to motor control 
for such apparatus. In any case, where there are two or 
more sources of power to the equipment or where there 
are two or more independent disconnecting means not 
mechanically interlocked with each other, all line voltage 
wiring from each disconnect means shall be run in sepa- 
rate conduit and shall not terminate in or pass through 
common enclosures. 


E 2.3 Protection 


E 2.3.1 Motor running overload protection shall be pro- 

vided for each motor by overload relays, except 
in the case of short-time rated motors. For short-time 
rated motors, overload relays may be omitted when pro- 
tected against overcurrent (short circuit) in accordance 
with Section 4323 of the National Electrical Code. 


E 2.3.2 Undervoltage protection shall be provided for 
all motors which might cause damage to the 

industrial equipment or injury to the operator should 

motors start after interruption and return to power. 


E 2.3.3 Where there is more than one electrically con- 

trolled or operated device on any industrial 
equipment, and where possible damage may be caused by 
the failure of any one device to function properly, the 
circuits shall be arranged with protective interlocks. Where 
practicable, these interlocks shall interrupt all operations, 
provided such interruption does not constitute a hazard 
to the operator or cause damage to the equipment or 
work in process. Where starting or stopping of devices in 
improper sequence can result in a hazard to the operator 
or damage to the equipment or work in process, circuits 
shall be so arranged as to insure the proper sequence 
starting and stopping of such devices. For set-up purposes, 
manual means, preferably by push buttons, shall be pro- 
vided to perform individual functions. The above provi- 
sions for safe operation shall be effective, and shall in- 
clude the following where applicable: 


(A) Reversing Starters Interlocked. All reversing starters, 
contactors controlling solenoids mechanically connected, 
and contactors controlling opposing motions, shall be 
protected from concurrent energization. 


(B) Plugging Circuits. All plugging switches, or zero 
speed switches, used to control the application or re- 
moval of power in order that moving parts may be 
slowed down, stopped, or reversed, shall be provided 
with features incorporated in the control circuit to pre- 
vent the reapplication of power after the completion of 
the plugging operation and to prevent the application of 
power through any manual movement of the plugging 
switch shaft, or of the motor or equipment. 


(C) “Stop” by De-energization. “Stop” functions shall be 
initiated through de-energization rather than energiza- 
tion operations of control devices where possible. 


(D) Movement Initiation by Limit Switches. Control cir- 
cuits shall be designed so that movement of any part of 
the industrial equipment cannot be initiated, when the 
equipment is not in its cycle, by the actuation of any 
limit switch, unless the equipment control is: 


1. set for “automatic” operation, 

2. the “automatic” control circuit is of the holding-circuit 
type and is energized, and 

3. these conditions are indicated by suitable pilot lights. 


(E) Covers and Doors Interlocked. Hinged or sliding ac- 
cess doors to compartments containing belts, gears or 
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other moving parts which may cause injury to personnel 
shall be interlocked through limit switches or other 


means, to prevent equipment from operating when doors 
are not closed. 


(F) Jog (or “inch”) Circuits. “Jog” (or “inch”’) circuits 
shall be so designed that the prevention of “run” (or 
“automatic”) operation during jogging shall be inherent. 


(G) Two-Hand Trip. Two triv buttons shall be provided 
for each operator where pinch points or other movement 
hazards are exposed to operating personnel. The circuits 
shall require maintained depression of each button 
throughout the cycle or until a point is reached in the 
cycle where the hazard ceases. Each pair of buttons shall 
be so locafed and guarded that operation by means other 
than the two hands of the operator is prevented. The 
circuit shall be so designed and wired that the equipment 
cannot be operated unless both trip buttons at each sta- 
tion are released between successive operations. 


(H) “Non-Repeat” Operation. On equipment where con- 
tinuous consecutive cycles of operation of the equipment 
are not a normal or a desired operation, the circuit shall 
be so arranged that such operation cannot be obtained 
by the use of any button or control means available to 
the equipment operator. Specifically, continuous consecu- 
tive cycles shall not result even though the “cycle start” 
button is held continuously in the “start” position. 


(I) More Than One Cycle Start’ Station. On mass-produc- 
tion industrial equipment, wherever there is more than 
one cycle “start” station provided, all “start” buttons shall 
be concurrently depressed to initiate the cycle, and re- 
leased between successive operations, unless interlocking 
is provided to require either (1) the use of one station at 
a time, or (2) the initiation of the cycle by depressing 
buttons in a specified sequence. 


(J) Spindle Drives Interlocked with Feed. Suitable inter- 
locking should be provided to insure that spindle drive 
contactors are energized before spindles are driven into 
work, while in the “automatic” cycle. 


(K) Additional Contactor for Switching Major Control 
Circuit Loads. The auxiliary contact on any starter or 
contactor shall not be used in excess of its rating for car- 
rying major control circuit loads. Instead, an additional 
contactor shall be used for this purpose. 


(L) Valves for Clamping Operations. Hydraulically and 
pneumatically actuated clamps shall be controlled by two- 
position, double-solenoid-operated 4-way valves. The 
clamp solenoid is to be maintained energized throughout 
the clamping cycle. 


(M) Valves for Indexing Mechanisms. Hydraulic indexing 
mechanisms shall be controlled by 3-position spring-cen- 
tered double-solenoid-operated 4-way valves. Pneumatic 
indexing mechanisms shall be controlled by two single- 
solenoid spring-offset 3-way valves. 


(N) Limit Switch Interlocking. Where necessary, limit 
switches should be interlocked by the use of both the 
normally-open and the normally-closed contacts to pre- 
vent damage caused by the sticking of the switch in the 
tripped position. 


(O) Indexing Interlocked with Full Depth Operation. 
Interlocking shall be provided on indexing equipment, so 
that each head must reach the full limit of its machining 
operation and return to its starting position before index- 
ing for the next cycle can occur. 
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(P) Independent Return of Drill, Tap and Reamer Heads, 
Each head unit shall return to its starting position upon 
the completion of its feed cycle independently of other 
units. 


(Q) Changing from Rapid Traverse to Feed. Hydraulically 
actuated heads shall not require an energizing operation 
to change from rapid traverse to feed rate. 


(R) One Master Station for Motor Starting. There shall 
be only one master station effective at any one time for 
starting all motors concurrently. However, multiple stop 
buttons may be used as required. 


(S) Over-speed Protection for D.C. Motors. Shunt-wound 
d-c motors shall be equipped with overspeed or field 
loss protection to prevent the motor from “running away” 
in the event of field failure when it is possible to “run 
away. 


(T) Sequence Control by Pressure Switches. Pressure 
switches should not be used alone to determine sequence 
of operation. 


E 2.3.5 Where 115 volts is the only power supply to the 
equipment, a fused disconnect switch or circuit 
breaker of suitable size shall be installed. 


E 2.4 Motor Branch Circuit Overcurrent 
Protection 


E 2.4.1 One Branch Circuit. The conductors supplying 

several motors on a single machine tool may be 
considered a single branch circuit, which must comply 
with the provisions for motor branch circuits in Article 
430 of the N. E. Code as modified in Article 670 of the 
N. E. Code, except as specified in Paragraph E 2.4.2. 


E 2.4.2 Several Motors on One Branch Circuit. Two or 
more motors and their control equipment con- 
nected to a single branch circuit for a piece of industrial 
equipment need not comply with Section 4345 of the 
National Electrical Code, if all of the following provisions 
are complied with: 
(A) Motor Running Protection. Each motor is protected by 
a motor running overload protective device. 
(B) Rating of Overcurrent (short circuit) protection. The 
rating of the overcurrent (short circuit) protective device 
shall not exceed 400 per cent of the current rating of the 
smallest conductor supplying power to any motor in the 
group. The maximum rating of the overcurrent (short 
circuit) protective device for a given wire size shall be 
as follows: 
Wire Size to Motor (Gage) 


14 12 10 8 6 4 3 2 
Max. Ampere Rating of Overcurrent Device 
60 80 100 150 200 250 300 350 


The following provisions shall also be complied with: 


1. Several motors, their controller, and conductors be- 
tween controllers and motors shall be grouped so that 
a minimum number of branch circuit overcurrent (short 
circuit) protective devices are required. 


hw 


. Overcurrent (short circuit) protective devices of a lower 
rating than the maximum allowed in the table above 
shall be used whenever this can be accomplished with- 
out requiring additional overcurrent (short circuit) pro- 
tective devices. 


3. The starting of motors shall be in sequence so that a 
group of motors started simultaneously will not exceed 
an aggregate of 100 hp. 
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(C) Enclosure. The control equipment, overcurrent (short 
circuit) protective devices and overload protective devices 
shall be mounted in an enclosure or compartment com- 
plying in all respects with the provisions of E 2.5.2, E 2.5.4, 
E 2.5.6 and E 2.5.7 of these Standards. 


i - 


E 2.5 Control Panel Enclosures and 
Compartments 


— 2.5.1 (A) For the purpose of these Standards, the 
word “enclosure” means the metal housing for 

he control panel, whether mounted on the equipment, 

or separately mounted. 

B) A “compartment” is a space within the base, frame, 

or column of the industrial equipment. 


E 2.5.2 The control panel shall be enclosed and _ shall 

be mounted in such a manner and position as 
to guard it against oil, coolant, dirt and dust. If the con- 
trol panel is mounted in the base or column of the machine 
tool, it shall be readily accessible; it shall not be consid- 
ered enclosed if the space in which it is mounted is open 
to the floor, the foundation upon which the equipment 
rests, or to other compartments of the equipment which 
are not clean and dry. 


E 2.5.4 (A) Enclosures. Enclosures for 

starters and for special purpose control panels 
holding a multiple number of control devices shall be 
NEMA Type 12, except enclosures housing rheostats, re- 
sistors. or other heat generating control, which would be 
definitely damaging to the equipment if the enclosures 
were not vented. All control devices for any piece of in- 
dustrial equipment shall be mounted in one enclosure in- 
locations on the 


combination 


stead of several enclosures at different 
industrial equipment. When other type enclosures are 
required, purchaser shall specify tvpe. 

B) Built-In-Control Panel Compartments. Doors and other 
parts of compartments for built-in-control panel com- 
partments shall be sheet steel not less than 14 USS gage, 
or cast metal not less than % in, or malleable iron not 
less than ¥%s in. thick. Doors shall not be over 36 in. wide. 


Equipment compartments for built-in-control panels shall 
be completely isolated from coolant and oil reservoirs and 
shall be located to provide protection from coolant, oil, 
chips and dirt. There shall be no openings of any kind 
between control panel compartments and reservoirs hold- 
ing coolant or lubricating or hydraulic oils. 

All control devices normally panel mounted for any piece 
of industrial equipment shall be mounted in one com- 
partment instead of in several compartments at different 
locations on the industrial equipment. 


Description of NEMA Type 12 Enclosure 


A Type 12 enclosure is a non-ventilated enclosure with 
an oil resistant synthetic gasket between the case and the 
cover. The cover is hinged to swing horizontally and is 
held in place with screws, bolts or other suitable fasteners 
which require the use of a tool, such as a screwdriver or 
wrench to release. The fastener parts shall be held in 
place when the door is opened, so that they will not 
become lost. There shall be no holes through the enclo- 
sure for mounting controls within the enclosure and no 
conduit knockouts or conduit openings. Mounting feet 
or other suitable mounting means shall be provided. 


When this type of enclosure is specified for equipment 
consisting in part of devices which require ventilation 
(electron tubes, resistors, etc.), such devices may be 
mounted in a ventilated portion of the enclosure provided 
that they are capable of operating satisfactorily and with- 
out hazard when so mounted. 
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In addition to the Standard NEMA 12 requirements, the 

following features are required: 

1. The oil resistant synthetic gasket between the case and 
cover shall not be less than '4¢ in. in thickness. 

2. Doors shall not be over 36 in. wide. 


NOTE: The equipment builder shall cut only those holes 
required for his conduit, except that there may be one ad- 
ditional hole in the side or bottom for the line entrance 
when testing. Such additional hole in sheet metal en- 
closures shall be adequately sealed before shipment. 


E 2.5.4 Furnace and oven equipment shall conform to 

(F) Paragraph E 2.5.4 insofar as practicable. Tem- 
perature control and heating contactors may be mounted 
separately. 


E 2.5.4 Welding controls shall conform to Paragraph 

(W) E 2.5.4, except that the welding current and 
cycle timing controls may be mounted in separate en- 
closures. 


E 2.5.6 All enclosures or compartments for control pan- 
els shall have hinged covers which swing hori- 
zontally and shall be held closed with screws, bolts, or 
other suitable fasteners which require the use of a tool, 
such as a screw driver or wrench to remove. Doors on 
compartments shall have suitable gaskets (a metal-to-metal 
contact will not be considered equivalent). 
°Use screws or bolts that remain in place when door is 
opened, so that they will not become lost. 


E 2.5.7 Enclosures or compartments for mounting con- 

trol panels shall provide ample room between 
panel and case for proper maintenance and _ electrical 
clearance. 


E 2.5.8 Mechanical adjusting means not associated with 

electrical equipment shall not be provided in 
the same enclosure or compartment with motors or con- 
trols. 


E 2.5.9 There shall be no exposed terminals external 

to control enclosures, compartments and junc- 
tion boxes except when such devices are protected by a 
suitable enclosure or compartment conforming to Para- 
graph E 4.6.7. 


E 2.6 Mounting 


E 2.6.1 Control shall be mounted so as to minimize the 

possibility of damage from floor trucks or other 
moving equipment. It shall be protected against falling or 
splashing liquids. Minimum distance from bottom of panel 
to floor, and height and width of door opening shall be 
adequate for servicing. Panel shall not be set to such depth 
from door frame or other projecting portion of machine 
as to interfere with inspection and servicing. 


E 2.6.2 When enclosure is mounted on the machine, 

the bottom of the enclosure shall be two feet or 
more above the floor. When separately mounted, the 
purchaser will mount enclosure at desired height. If the 
control panel is mounted in a compartment, the bottom of 
the panel shall be two feet or more above the floor. 


E 2.6.3 Control panels, enclosures and equipment shall 

not be mounted in a position that will interfere 
with machine adjustments or maintenance of hydraulic or 
mechanical equipment, or vice versa. 


E 2.6.4 All control equipment, such as: limit switches, 

brakes, solenoids, push button stations, ete., 
shall be mounted rigidly, in a readily accessible and rea- 
sonably dry and clean location, and free from possibility 
of accidental operation by normal movement of machine 
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or operator. It shall be protected so that it cannot be 
operated by accident and with enough clearance from 
surrounding surfaces as to make removal and replacement 
easily possible. All limit switches shall be installed, so 
that accidental overtravel will not damage them. Solenoids 
shall not be submerged in oil. 


E 2.6.5 Manually operated contro] shall be within easy 

reach of operator, and shall be so placed that 
the operator does not have to reach past spindles or other 
moving parts which might cause injury. 


E 2.6.6 (A) Push button stations are to be dust, moisture 
and oil tight, with metal covers, unless other- 
wise specified, and have treated leather or composition 
diaphragm between operating buttons and switch mech- 
anism. 
(B) Push button stations without diaphragms are accept- 
able, if equally dust, moisture and oil tight. 
(C) All start buttons shall be mounted above or to the left 
of their associated stop buttons. This does not apply to 
start buttons in series, such as operating buttons on punch 
presses. 
(D) All push buttons shall be mounted so that the button 
movement is in a horizontal plane and readily accessible. 
(E) Emergency stop push buttons shall be of the palm or 
mushroom type, unless otherwise specified. The following 
color coding, in addition to clearly legible nameplate, is 
preferred for the following operations: 
Emergency stop 
Return 


ih Diane yellow 

(F) The above specifications do not apply to pendant sta- 
tions, which may be ventilated and may have emergency 
stop handle at the bottom. 

(G) Palm or mushroom type buttons shall not be used in 
start circuits unless two or more are connected in series 
and so located that they cannot be operated with one 


hand. 


E 2.6.7 All front-of-board mounted starters, contactors 

and other control devices shall be mounted on 
a rigid panel in such a manner that the complete contro] 
panel can be removed through enclosure opening. Each 
device in turn shall be mounted with machine screws with 
American National form of thread so any unit can be 
replaced without removing the panel. 


E 2.6.8 When barriers between metal enclosures or 
compartments and arcing parts of control are 
required, they shall be of insulating materials which will 
not readily carbonize. 
*Exposed non-arcing current-carrying parts within the en- 
closure or compartment shall have an air space between 
them and the uninsulated walls of the enclosure or com- 
partment, including the conduit fittings, of at least % in. 
for 250 volts or less and at least 1 in. for volts in excess 
of 250, but not to exceed 600 volts. 


*E 2.6.9 (New) Any device or devices mounted on the 

control panel carrying line voltage or a com- 
bination of line voltage and control voltage, shall be 
grouped above or to the side and segregated from de- 
vices whch carry only the control voltage. This need not 
apply when the line voltage is 115 volts. In no case shall 
any device be mounted above the disconnecting means. 


E 2.7 Panel Wiring 


E 2.7.1 All panel wiring shall be done in a neat and 
workmanlike manner. 


E 2.7.2 Panel wires shall be of suitable size and shall 
be supported mechanically where necessary to 
keep them in place. 
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E 2.7.3 All terminals on terminal blocks shall be plainly 
marked to correspond with the markings on the 
electrical diagrams. 


E 2.7.4 Multiple device contro] panels shall be equipped 
with terminal boards for all outgoing contro] 
wires. 


E 2.7.5 All control devices shall be front-connected ex. 

cept such direct current and large alternating 
current equipment as is not commercially available for 
front connection. For back-connected equipment, back 
compartment doors or swingout panels which swing hori- 
zontally, shall be furnished. 


E 2.7.6 (New) After entering the control enclosure, the 

incoming power line conductors shall terminate 
on the line side of the disconnecting means with no con- 
nection to terminal blocks or other devices ahead of the 
disconnecting means. 


E 2.8 Type of Control 
E 2.8.1 Unless the purchaser specifies otherwise, or un- 
less the industrial equipment requires limited 
accelerating torque, across-the-line starting shall be em- 
ployed for alternating current motors. 


E 2.8.2 All disconnecting devices and alternating cur- 
rent motor starters shall open all of the power 
conductors leading to associated motors. 


E 2.8.3 All polyphase control apparatus shall be in ac- 

cordance with American Standard for Indus- 
trial Control C19.1 for 600-volt service, regardless of 
voltages applied (see par. E 2.1.2). This does not apply 
to fuses, indicating or work lights, or special apparatus 
referred to in paragraph 4.5.3. 


E 2.8.4 All control contacts operated by slow-moving 

mechanisms shall be of the quick make and 
break type when used on under-voltage release (two-wire) 
circuits. This does not apply to push buttons or selector 
switches. 


E 2.8.5 (A) Terminals shall be provided on or adjacent 
to all control devices mounted in the control 
enclosure. 
(B) All coils, when applied at their continuous rating on 
single coil devices, shall be marked with voltage, fre- 
quency, ordering number, and maker’s name or trade 
mark. On direct current, “D.C.” shall be marked as the 
frequency. Special coils shall be marked with ordering 
number and maker’s name or trade mark. 
°(C) Electrically energized devices located external to the 
control enclosure such as: motor brakes, clutches, sole- 
noids and other coil operated devices, shall incorporate an 
enclosure for connection purposes. Coils shall not have lug 
type terminals. The coils shall have leads of sufficient 
length equipped with pressure connectors. The splice shall 


be bolted and taped. 


E 2.8.6 Where machine operation requires a magnetic 
starter to repeatedly open stalled motor current, 
such as plug-stop or such as jogging (inching) duty re- 
quiring continuous operation at a rate in excess of 5 per 
minute, the starters used shall be in accord with the fol- 
lowing table: 
Horsepower Rating 


Size Nos. 220 V, three phase 440-550 V, three phase 


1 3 maximum 5 maximum 
2 10 _ 15 

3 20 " 30 

4 30 ™ 60 

5 75 is 150 

6 150 3 300 
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E 3. MOTORS 


E 3.1 Standards 


E 3.1.1 Motors shall conform to requirements of the 

American Standards for Rotating Electrical 
Machinery, C50 and American Standard Terminal Mark- 
ings for Electrical Apparatus C6.1, and to the NEMA 
Motor and Generator Standards. (See E 3.2.3.) 





E 3.2.2 All A.C. motors up to and including 5 hp are 
to be totally enclosed, anti-friction bearing, with 
fan cooling optional. Motors over 5 hp up to and includ- 
ing 50 hp, 1200 rpm, are to be totally enclosed, anti-fric- 
tion bearing, fan-cooled. Where polyphase power is avail- 
able, motors % hp and larger shall be polyphase. 
All integral horsepower A.C. motors, frame 445 or smaller 
but not to exceed 75 hp, except multi-speed motors, shall 
be for 220/440 volts, unless other voltage is specified. 


E 3.2.3 The use of the following shall have purchaser's 
approval in writing: 

Ring (flange) mounted motors either vertical or horizontal. 

Motors with machined end plates. 

Shaftless motors. 

Gear head motors. 

Double shaft motors. 

Special length shaft motors. 

Any motor not a complete NEMA frame. 

Totally enclosed motors in frame sizes different from the 

NEMA ADOPTED STANDARD fan-cooled frame size for 
a given rating. 

Motors that do not have performance and quality stand- 
ards at least equal to those of NEMA 1940. 

All other than anti-friction bearing motors. 

Other than separate base mounted brakes. 

Multi-speed motors. 

Short-time rated motors. 

Integral horsepower, polyphase, squirrel-cage, induction 

motors that do not conform to NEMA classification design 

A, B, C or D as defined in the NEMA Motor and Gen- 

erator Standards. 


E 3.3 Mounting of Motors 


E 3.3.1 Each motor shall be mounted where it is accessi- 

ble for maintenance and is not subject to dam- 
age. All motor driven belts and chains must be easily 
replaceable. 


E 3.3.3 When a motor is mounted inside of the indus- 

trial equipment, the motor compartment shall 
be of sufficient size to accommodate a 60-cycle motor 
with conduit box one NEMA frame size (1940 rating) 
larger than the maximum frame size (NEMA 1940 rating) 
recommended by the industrial equipment builder for 
driving the equipment. The motor compartment shall also 
be of such size that all motor hold-down bolts can be 
easily removed and replaced and termina] enclosure easily 
reached. Unless the motor compartment follows these 
specifications, the motor shall be mounted on the outside 
of the equipment and space provided for a motor one 
(NEMA 1940 rating) frame size larger than the maximum 
horsepower recommended by the industrial equipment 
builder. 


E 3.3.4 Motor compartments shall be clean and dry and 

adequately vented direct to the exterior of the 
equipment. All openings shall be of such height above the 
floor and be protected to such an extent that dirt, chips, 
etc., cannot enter at such times as the floor is swept or 
washed or the equipment is cleaned. Unless other com- 
partments meet the requirements of the motor compart- 
ment, there shall be no openings of any kind between the 
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motor compartment and any other compartment of the 
equipment. If a conduit or pipe is run into the motor 
compartment from another compartment not meeting the 
motor compartment requirements, any clearance around 
the conduit or pipe shall be sealed. 


E 3.3.5 All rigidly-coupled foot mounted motors shall 
be properly aligned and doweled in place. 
Motor mounting plate shall be of such dimensions that if 
height of motor from bottom of foot to centerline of 
shaft is the maximum permitted by NEMA Standard 
dimensions (NEMA 1940 rating), motor can be inserted 
without fitting. Flange mounted motors need not be 
doweled if otherwise positively held in alignment. 


E 3.4 Balance 


E 3.4.1 Special dynamically balanced motors shall be 
so indicated on the motor and shown on the 
stock list. 


E 3.5 Motor Nameplates 


E 3.5.1 Whenever the motor nameplate and/or connec- 

tion diagram nameplates are not visible, a plate 
with duplicate information shall be provided where it can 
be easily read. Plates shall not be removed from motors. 


E 4. WIRING 
E 4.0 





Wiring on electronic control panels is not cov- 
ered by the following standards, except as spe- 
cifically stated. 


E 4.1 Wiring Methods 


E 4.1.2 Wiring methods here set forth shall be used 

for voltages not exceeding 600 volts. All motors 
and control circuits on industrial equipment shall be given 
a high potential test after all wiring has been completed, 
in accordance with American Standard for Industrial Con- 
trol C19.1 and American Standard for Rotating Electrical 
Machinery C50. 


E 4.1.3 Current carrying capacities of conductors shall 
not exceed limits specified by the National Elec- 
trical Code. 


E 4.1.4 Power wiring external to the control panel shall 
be large enough for the next larger horsepower 
size motor. 


E 4.1.5 Taped joints shall be covered with oil resistant 
adhesive tape. 


E 4.1.6 Underwriters’ Laboratories approved pressure 
connectors shall be used to terminate connec- 

tions. Soldered type lugs are not acceptable. 

(“Terminate” is used in the sense of “make.”) 


E 4.1.7 All sharp edges, burrs, rough surfaces, or 

threads with which the insulation of the wire 
may come in contact shall be removed from conduit fit- 
tings, conduit raceways, or any other parts. 


E 4.1.8 Wires shall run continuously from one piece of 

apparatus to another without any splice in con- 
duit or junction boxes. Multiple control connections shall 
be made on terminal boards which shall be suitably en- 
closed. 


E 4.1.9 (New) External wiring shall have a termination 

on the control panel or on a terminal which is 
readily accessible and enclosed in a junction box or push 
button enclosure conforming with E 4.6.7 (Exception 
E 2.7.6.) 
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E 4.2 Type of Conductors 


E 4.2.1 All wiring shall have 600-volt insulation of 
Underwriters-Approved varnished cambric or of 
thermoplastic compound, except under the following con- 
ditions: 
(A) Where subiect to oil, coolant, moisture or vapor, the 
use of thermoplastic compound insulation is required. 
(B) Where required by ambient conditions, other insulat- 
ing material may be used. Special insulation shall be used 
for conductors flexed at temperatures below minus 10 C 
14 F). 
(C) (New) All wiring in and external to panels used on or 
adjacent to high heat generating equipment such as: fur- 
naces, ovens, heat treating equipment, etc., shall have 
Underwriters’ approved type AVA insulation, unless other- 
wise specified by the purchaser. 


E 4.2.2 Insulation shall not be less than *%s1 in. thick 
except where it is necessary to use non-metallic 
covered multi-conductor flexible cable. 


E 4.2.3 For purposes of these standards, “thermoplastic 

compound insulation” is defined as oil-resisting, 
slow burning synthetic material, such as polyvinyl com- 
pound covered by A.S.T.M. Standards D734-43 T, with a 
maximum operating temperature rating of 80 C (176 F) in 
air, and 60 C (140 F) in the presence of water, oil, or 
coolant, for a single conductor. 


E 4.2.4 All conductors subject to frequent movement 
shall have extra flexible stranding, with allow- 
ance of sufficient slack to avoid sharp flexing and strain. 


E 4.2.5 All wiring on industrial equipment shall be 
stranded. 


E 4.2.6 Power and control conductors on or in indus- 
trial equipment shal] not be smaller than No. 14 
AWG, except as follows: 


A) Copper conductors in flexible, non-metallic covered 
multi-conductor control cable to continuously moving 
parts may be No. 16 if all such conductors are insulated 
for the maximum voltage of any conductor in the cable. 
(B) Copper conductors to electronic and precision de- 
vices, not smaller than No. 18 if in conduit, or than No. 
20 if not in conduit, may be used. 


E 4.3 Control Wiring 


E 4.3.1 The designation “control circuits” means the 

circuits used for the operating control of the 
industrial equipment, as distinguished from the circuits 
used for supplying power to motors or devices requiring 
a continuous or inrush volt-amperage of more than 2300. 


E 4.3.2 The contro] circuit shall be taken from a source 

on the load side of the main disconnect device, 
except when the purchaser approves the provision of a 
separate control circuit disconnect device, in which case 
the control circuit may be taken from the line side. 


E 4.3.2 The provisions of Paragraph 4.3.2 do not apply 
(W) in the case of welding transformers and _ their 
control circuits. 


E 4.3.3 Now covered in E4.3.1. 


E 4.4 Identification of Wires 


E 4.4.1 All wires shall be identified at each termination 

by marking with a number to correspond with 

the diagrams. The color coding scheme between devices 
on the control panel shall be as follows: 

(A) Line and load circuits 

A.C. or D.C. Power Black or Grey 
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(B) A.C. control circuits Red 
C) D.C. control circuits Blue 


Exception: Deviations from this scheme may be made 
on: 

l. internal wiring on individual devices purchased 
completely wired; 

2. where AVA insulation is used but is not available 
in the colors required. 


A brown color shall be used to indicate interlock con- 
trol circuits in the panel energized from external sources, 


E 4.4.2 When industrial equipment is so constructed 
that wiring must be disconnected for shipment, 
terminals and wires shall be marked. A marked terminal 
block in an accessible enclosure meeting Paragraph E- 
4.6.7. shall be provided at the sectional points. Where 
applicable, markings shall be in accordance with Amer- 
ican Standard Terminal Markings for Electrical Apparatus 
C6.1. 
E 4.4.3 deleted from Standards due to coverage ‘in 
F4.1.9. 


E 4.5 Reduced-Voltage Control Circuits 
E 4.5.1 The a-c control voltage shall be 115 volts ob- 


tained from a transformer with an isolated sec- 
ondary winding, and the control circuit shall be protected 
by a fuse or an equivalent over-current protective device 
placed in the transformer secondary circuit. (Approxi- 
mately 95-volt, 50-cycle control circuits may be used to 
supply coils rated at 115 volts, 60 cycles. D-c control 
voltage shall not exceed 250 volts.) 115 volt control shall 
be used on all a-c powered industrial equipment as fol- 
lows: 
(A) All onerating coils of magnetic devices should be con- 
nected to one side of the control circuit with provision for 
purchaser’s grounding of that side of the line at the 
control circuit transformer. 

All contacts should be connected to the other side of 
the line except as follows: Overload relay contacts may 
be connected in the line having provision for grounding, 
if the conductors between such contacts and the coils of 
the magnetic devices do not extend bevond the control 
enclosure. 

(B) The wiring diagram should show the location of the 
grounding connection with the notation: “To be grounded 
by purchaser if conditions permit.” 

(C) Where required for safety purposes, both sides of the 
line to operating coils may be broken by control contacts. 


E 4.5.2 Additional control transformer capacity of 100 

volt-amperes over above current requirements, 
or a separate transformer, shall be provided on control 
panels. The primary of such transformers shall be wound 
for dual 230/460 voltage, with a single isolated secondary 
of 115 volts. Transformers for use in motor starters shall 
have specifications as stated above except that the addi- 
tional capacity of 100 volt-amperes need not be provided. 


E 4.5.2 Paragraph E4.5.2 will not apply to welders. 
(W) 


E 4.5.3 Voltages other than 115 volts may be used for 
operating sensitive instruments, electronic tubes, 
or similar devices used in the circuit. 


E 4.5.3 Welding controls shall conform to Paragraph 

(W) £E4.5.3, with the provisions that it shall be 
standard to provide a nominal voltage of 115 volts be- 
tween the terminals provided for circuits to the no-weld 
switch, pressure switch, and the welding cycle initiating 
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switch. These circuits must be isolated from the power 
supply. When a low voltage transformer for the pilot 
circuit is specified for operator safety reasons, the sec- 
ondary voltage shall be 24 volts. 


E 4.5.4 NEMA Size 5, or larger, contactor, or any other 

magnetic device having an inrush (coil current 
measured with the magnet blocked in the rated maximum 
open position) exceeding 20 amperes at 115 volts, may be 
energized through relays having the coils fed from the 
control circuit, the contactor or other magnetic device 
being energized from the line voltage. 


E 4.5.4P (Presses only) For safety reasons it shall be per- 

missible to interrupt coil circuits having an in- 
rush in excess of 20 amperes, but not greater than 30 
amperes, at 115 volts directly by control contacts, pro- 
vided they are designed for such service. 


E 4.6 Conduit and Raceways 
E 4.6.1 Except as modified in the following paragraphs, 
all industrial equipment wiring shall be totally 
enclosed in heavy wall conduit, conduit fittings, junction 
boxes, or sheet metal boxes. 


E 4.6.2 Liquid tight flexible metal conduit or non-metal- 

lic extra flexible multi-conductor cable having 
an oil resistant synthetic jacket of industrial quality shall 
be used where necessary to employ flexible connections to 
pendant push button stations. The weight of pendant 


stations shall be supported by means other than the flexible 
conduit or cable. 


E 4.6.3 Liquid tight flexible conduit and fittings shall 

be used for connections involving small or in- 
frequent movements. Such conduit shall consist of an oil 
resistant, liquid tight jacket or lining in combination with 
flexible metal reinforcing tubing. Fittings shall be metal 
and shall not separate from the conduit under tests as 
prescribed by the Underwriters’ Laboratories for flexible 
conduit. The metal reinforcing tubing shall make good 
electrical contact with the fittings. Such conduit shall be 
so installed that liquids will tend to run off the surface 
instead of draining toward the fittings. It shall also be 
used to complete the connection to normally stationary 
motors, limit switches, and other externally mounted de- 
vices for which the length shall not exceed three (3) feet. 


E 4.6.4 Wiring connection to continously moving parts 

of industrial equipment shall be of approved 
type oil-resistant extra flexible, non-metallic covered, multi- 
conductor cable of industrial type; or liquid-tight flexible 
conduit, with extra-flexible conductors. Flexible cable and 
conduit shall have vertical connections and shall have suf- 
ficient slack to avoid sharp flexing and straining. Horizontal 
connections are acceptable only if flexible cable or conduit 
is adequately supported. 


E 4.6.5 Compartments or raceways within the column 

or base of industrial equipment may be used to 
enclose conductors provided the compartment or raceway 
is isolated from coolant and oil reservoirs, is entirely en- 
closed, and conforms to the National Electrical Code. Con- 
ductors run in enclosed compartments and raceways with- 
in the base or column of a machine tool shall be secured 
and so arranged that they will not be subject to mechanical 
damage or abrasion. General-purpose flexible conduit may 
be used as additional protection in compartments and race- 
ways if fastened at each end to a junction box. 


E 4.6.6 When wires are adjacent to moving parts, the 

construction and the conductor supporting means 
shall be such that there will be a space of at least one 
inch between any moving parts and the conductors under 
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all conditions of operation, or barriers shall be provided 
between the conductors and the moving parts. 


E 4.6.7 (A) Junction boxes shall not have extra conduit 
knockouts, and shall be provided with gasketed 
covers. All junction boxes shall be oil and water splash 
proof. 
°(B) Mounting means external to the junction 
compartment shall be provided. 


E 4.6.8 All conduits shall be securely held in place and 

supported at each end. Where threadless fit- 
tings must be used due to difficulty in assembly, conduit 
must be so fastened to the machine that it cannot be ac- 
cidentally pulled out of the fittings. 


E 4.6.9 Armored cable shall not be used. Conduit from 

non-vapor-tight enclosures to vapor-tight en- 
closures shall be properly sealed by the use of approved- 
type fittings designed for the purpose, but in no case in 
motor terminal boxes. 


E 4.6.10 Unless structural difficulties prevent, fittings shall 
be threaded and shall have strength com- 
parable to that of the conduit. 


E 4.6.11 (New) Motor terminal boxes shall not be used 

as general purpose junction boxes for wiring to 
solenoid valves, limit switches, etc. Terminals from motor 
brakes may be connected in the motor terminal box if 
the brake is connected directly to the motor leads and has 
no other connections. 


E 4.6.12 (New) Exterior horizontal raceways may be 

used when rigidly supported above and clear 
of all operating or contaminating portions of the indus- 
trial equipment. Such raceways shall include the following: 


(A) Metal thickness shall be a minimum of 0.075 in. 
(No. 14 MS gage). 


(B) Covers shall be on top of raceway and shaped so as 
to overlap sides. Covers shall be attached to raceway by 
hinges and held closed by means of screws or other suit- 


able fasteners. Gaskets for covers shall conform to Para- 
graph E4.7.1. 


(C) If raceway is furnished in sections, the joints between 
sections shall fit tightly, including covers. 


(D) Only such openings as are required for wiring the 
equipment shall be provided. Raceways with unused 
knockouts will not be acceptable. 


(E) Corners, bends, edges, etc., shall have all burrs re- 
moved in accordance with E4.1.7. Additional protection 
shal] be provided for conductor insulation at drop points. 
Such protection may consist of fibre, plastic or other mate- 
rial covering the edge or corner with sufficient radius to 
prevent piercing of insulation. 


E 4.6.12 Paragraph E4.6.12 does not apply to welders, 
(W) welding equipment or welding machines. 


E 4.7 Gaskets 


E 4.7.1 (New) All covers of electrical enclosures and 

devices shall have gaskets of an oil-resistant 
synthetic material, at least 4¢ in. thick, which shall be 
firmly attached to the cover or case. 


E 5. GROUNDING 
E 5.1 Stationary Equipment 





E 5.1.1 All control cabinets, motors, metal conduits, 
and control stations and other devices where 
there is a possibility of contact with current-carrying parts 
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SYMBOLS FOR USE ON ELECTRICAL DIAGRAMS 





Addenda to J.I.C. Electrical Standards 


CIRCUIT 


DISCONNECT | TERRUPTER 


VACUUM & PRESSURE 


| CIRCUIT 
BREAKER 


NORMALLY OPEN | NORMALLY CLOSED |NORMALLY OPEN [NORMALLY CLOSED 


o=I0 


HELD CLOSED 
TEMPERATURE ACTUATED 


NORMALLY CLOSED | NORMALLY OPEN | NORMALLY CLOSED 


SPEED (PLUGGING ) 


0 


ANTI-PLUG SELECTOR 





PUSH BUTTONS 





HELO OPEN 


FLOW (AIR,WATER,ETC) 
NORMALLY OPEN | NORMALLY CLOSED 














DOUBLE CIRCUIT | MUSHROOM HEAD | 


TIMER CONTACTS 


CONTACT ACTION RETARDED WHEN COIL IS: 


ENERGIZED 


NORMALLY OPEN/}|NORMALLY CLOSED| NORMALLY OPEN |NORMALLY CLOSED 


PARAGRAPH E 1.8.1, as revised, recom- 
mends that the American Standard 
Graphical Symbols for Electric Power 
and Control (ASA Z32.3-1946) and the 
American Standard Graphical Symbols 
for Electron Devices (ASA Z32.10-1948 ) 
be used in wiring and elementary dia- 
grams for power and control on industrial 
machinery. The symbols on the facing 
page conform strictly to these standards. 
The symbols for switches shown above 
cannot be found in the above standards, 
but essentially are patterned on the basic 
symbol for a lever switch contact (ASA 
Z32.12-1947, Basic Graphical Symbols for 
Electric Apparatus, item 1.1323), namely 
the graphic representation of a pivoted 
arm. 
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DE-ENERGIZED 





As originally proposed at the March 
18-20, 1953 conference by Ford Motor 
Company engineers, only the limit switch 
symbols were shown in pivot form. The 
graphic forms for vacuum, pressure, tem- 
perature, etc., actuated switches shown 
above later were proposed at a special 
meeting on April 2 in Detroit, sponsored 
by the National Electrical Manufacturers 
Association and attended by interested 
participants from the user (automotive ) 
group. The new proposals answered the 
users’ needs for symbols for electrical 
contacts on limit switches; timers, pres- 
sure switches, etc., that differed from the 
standard symbol for relay (or any) con- 
tacts, namely two parallel lines. At the 
same time they met the norm, set by the 





ELECTRICAL 


_ MAINTAINED CONTACT 


GENERAL CONTACTS 
STARTERS , RELAYS , ETC 


OVERLOAD THERMAL] NORMALLY OPEN |NORMALLY CLOSED 


NEMA representatives, of fewest devia- 
tions from ASA and AIEE standards. 

The symbols illustrated here were later 
accepted by the NEMA General Engi- 
neering Committee at a meeting in New 
York on April 8 and have been recom- 
mended to the NEMA Industrial Control 
Section for further action in June. The 
Graphical Symbols in modified form are 
also being submitted for letter ballot by 
all those attending the March 1953 J.C. 
meeting. 

Typical elementary and wiring dia- 
grams are also included as an addendum 
to the J.I.C. Electrical Standards for 
guidance in preparing such diagrams for 
review as covered in paragraphs E 1.3.1 


and FE 1.4.1. ooo 
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SYMBOLS FOR USE ON ELECTRICAL DIAGRAMS 


RELAYS, 
TIMERS , ETC 
















OVERLOAD 
THERMAL 


CONTROL 
TRANSFORMER 






BLOWOUT SOLENOID 



















AUTO TRANSFORMER REACTORS ADJUSTABLE 
IRON CORE AIR CORE 


RECTIFIERS —— LOCATION OF RELAY CONTACTS 

















HALF WAVE FULL WAVE | THREE PHASE TYPES (2-3-4) 
FiELDS ARMATURE NUMBERS IN PARENTHESIS 
DESIGNATE THE LOCATION 
uy OF RELAY CONTACTS. 
at A LINE UNDERNEATH A 
LOCATION NUMBER 
a ae SIGNIFIES A NORMALLY 
CLOSED CONTACT 
RESISTORS 





TAPPED 


HEATING ELEMENT = 
DENOTE PURPOSE 


ELECTRONIC TUBES 
TETRODE | PENTODE IGNITRON |PHOTO-CELL 


Q G 2 & 


DOT IN ANY TUBE | 
DENOTES GAS 











COLD CATHODE 








DIODE TRIODE 






I REG 


FUSE (POWER OR HORN, 
CONTROL CIRCUIT)} SIREN , ETC 





PO MISCELLANEOUS 


BELL OR PLUG AND 
BUZZER RECEPTACLE | 


















BATTERY 


Il i]E 












DENOTE 
COLOR 
BY 
LETTER 
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vibe: 


@. 


7 
| 
| 
a 


“ott | [- 
| | 
| | 

S| i 


| mae 
hi ori 


ete 





He 
Hho 
Lebo 





Example of an elementary diagram as described in paragraph E 1.4.1. The method of locating relay contacts by 


line reference beside relay coil (with underscore for NC contacts) at right is not a part of this paragraph. De- 


scription of sequence of operation for automatic cycle and for manual cycle would normally appear under dia- 


gram. Right, example of a wiring diagram conforming to paragraph E 1.3.1. This form of diagram was originally 
presented by E. J. Rivoira of the Cincinnati Milling Machine Co. in “Using Wireless Wiring Diagrams of Control 


Panels” in the January 1947 issue of ELECTRICAL MANUFACTURING, page 109. 


shall be grounded. Grounding by attaching the device to 
the equipment with bolts or other approved means shall 
be considered satisfactory if all paint and dirt are removed 
from joint surfaces. 


E 5.1.2 Where enclosures of controls or other electrical 
devices are not mounted on the equipment, they 
shall be grounded by the purchaser. 


E 5.1.3 Exposed, grounded control circuits may be used 

where the low voltage does not exceed 30 
volts and where the low voltage is isolated from the power 
supply by a two-winding transformer. A complete descrip- 
tion of the circuit and the reason for its application must 
be presented to and permission obtained from the purchas- 
er in writing before such circuit is used. 


E 5.2 Portable and Pendant Equipment 


E 5.2.1 All portable accessories or pendant stations shall 
be grounded to the industrial equipment, so as 
to prevent injury to personnel. 


E 5.2.2 Renumbered as E 5.3.1. 


E 5.2.2 Renumbered as E 5.3.1 (W) 
(W) 


E 5.2.3 (New) If multi-conductor cable is used for part- 
able or pendant equipment the grounding con- 
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ductor shall be included as one conductor of the cable. 
Where other type of grounding is required, it shall be 
specified on purchase order. 


E 5.3 Size of Grounding Conductors 
(Renumbered) 


E 5.3.1 The size of the grounding conductor shall be as 

shown in Table “C.” Column “A” indicates maxi- 
mum capacity in amperes of the automatic overcurrent pro- 
tective device in the circuit ahead of the equipment. If 
rigid conduit is used for grounding, the minimum size shall 
be '2 in. for any condition listed in Table “C.” 


TABLE “C” 


Column “A” Copper Wire Size 


15 14 or 16¢ 
30 14 
60 10 
LOO 5 


+ 16 wire will be permitted only in multi- 
conductor cable. 
E 5.3.1 Paragraph E5.3.1 does not apply in the case 
(W) of welders. 
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Glossary of Electrical Terms Used in J.1.C. Electrical Standards 


Word or Term 
Across the Line Starting: The immed 


Definition 


Auxiliary Device: A: 
Branch Circuit: 


Circuit Breaker: / 


Circuit Interrupter: 


Combination Starter: 


Compartment: 


Continuous Rating: 
Control: 


Device: 
Disconnect Switch: 


Electric Motor: 
Elementary Diagram: A 


Enclosure: 


Interconnection Diagram: / 
Motor Conduit Box: A\ 


Motor Circuit Switch: A 
Operating Floor: A floor platforn 


a 


Word or Term 
Overload Relay: 


Definition 


Over-Current Protective Device: A 


Panel: 


Precision Device: 

Pressure Connector: 
Polarized Plug: 

Proof (Used as a Suffix): A 


Readily Accessible: Ca e of being reached quickly for oper- 


Sequence of Operation: A 


Starter: A 
Symbol: A 


Swingout Panel: 


Temperature Control: A trol de responsive to temper 


Tight (Used as a Suffix): 


Terminal: 


Undervoltage Protection: Under 





E. 6. ELECTRICAL ACCESSORIES 
AND DEVICES 


E 6.1 Connections to Accessories 





E 6.1.1 Where an auxiliary device must be removed 
under certain operating conditions, it may be 
connected through a polarized plug and receptacle, provid- 
ed a ground connection is used. In lieu of plug and re- 
ceptacle, connections may be made to a terminal board 
in a junction box provided for the purpose. Purchaser 
shall specify maximum permissible voltage for plugs. 


E 6.1.3 Plugs and receptacles shall be of locking type to 

prevent accidental disconnections and of a 
type approved for the voltage applied. They shall be 
provided with gaskets to prevent entrance of oil or mois- 
ture when in operating position, and means should be 
provided to effectively seal the receptacle whenever the 
plug is removed. 


E 6.2 Marking of Devices 
(See also Paragraph E 2.8.5) 


E 6.2.1 All control and power devices used on industrial 

equipment shall be plainly and permanently 
identified with the same identification as shown on the 
elementary and wiring diagrams. On devices external to 
the control panel, such identification shall be shown on a 
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tag, preferably metal, mounted adjacent to (not on) the 
device. (Also, see E 1.8.1.) 


E 6.2.2 Where electrical equipment is removed from its 
original enclosure or where equipment is so 
placed that the manufacturer’s identification plate is not 
readily visible, a duplicate identification plate giving the 
identical information as the original plate shall be perma- 
nently attached to the industrial equipment or enclosure 
and properly identify the items it describes. Identification 
plates shall not be removed from electrical equipment. 


E 7. WELDING TRANSFORMER Gps 
E 7.1 Resistance Welding Transformers 


E 7.1.1 Resistance welder transformers shall, except 
when furnished by or specified by the purchaser, 
conform to applicable paragraphs of Index 1.70, “Elec- 
trical Standards for Resistance Welder Equipment,” of the 
R.W.M.A. Resistance Welding Equipment Standards. 
E 7.1.2 Welding-Press Type Transformers shall conform 
to the Resistance Welder Manufacturers Asso- 
ciation Standards on Type A-l Welding-Press Trans- 
formers, Index 1.7.1. 


aaa 3 e reorint ie ake article eileen % 
No. 114 ird the Reader Inquiry Facility, page 2 
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Wrapped Lead Makes 


Solderless Connector 


New solderless wrapping method now in use at Western Electric is faster, 


more reliable, permits closer spacing 


difficulties associated with soldering. 
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of 


terminals, 


and 


eliminates 








many 


ELECTRICAL 


NEW CONNECTING TECHNIQUE now in 
production use by Western Electric 
Company a wire-wrapping tool 
which produces a permanently tight 
joint between terminal lug and con- 
necting wire. The new method is the 
result of a joint five-year project by 
Western Electric and Bell Laboratory 
engineers aimed at a cheaper and 
better connection adaptable to closely 
spaced terminals common in 
trical and electronic equipment. 

Limitation in soldering methods 
which this project aimed to eliminate 
included the influence of the human 
element on reliability, and the need 
for skill and training for operators. 
Mechanization of soldering methods 
offer difficulties, and soldering costs 
increase with miniature components. 
Also, adjacent parts may be damaged 
by conducted heat or operator care- 
lessness. Stray solder droppings and 
clippings from soldered joints are 
often a source of trouble. 

The new method eliminates all of 
these difficulties by mechanically 
wrapping the stripped end of the lead 
around a tab of rectangular section 


uses 


elec- 


under high tension. This system re- 
duces labor cost, opens up the opera- 
tion to complete mechanization, per- 
mits closer spacing, eliminates heat, 
improves uniformity, and produces a 
joint unaffected by ordinary tempera- 
ture changes with a life expectancy of 
at least 40 years without measurable 
change in resistance. 

The tool for making these solderless 
connections is a hand-held gun with a 
rotating spindle having two openings: 
one opening receives the stripped end 
of the lead; the other is placed around 
the rectangular tang on the terminal. 
When the spindle is rotated, about 
six turns of wire are wrapped around 
the tang in a tight helix making a firm 
metal-to-metal joint. Edges of the 
tang are as produced by a_ punch 
press die. Contact pressure is at least 
15,000 psi for life. 

Result of this high tension is in- 
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Stripped lead is inserted in smaller hole in spindle 


of the hand-held power tool. 








Lead is bent and pushed into slot in stationary shield 
around spindle. 





—_ 


Spindle is placed over square-edge tang of rectangu- 


Motor-driven rotation of spindle then wraps wire 
lar-section punched terminal. 


around tang under high tension. 


dentation of the wire and tang at tion and more closely spaced on 
each corner which requires a force of equipment designed for the new 
about 10 lb to strip the connection. method. The small hand tool for 


Actually, the phenomenon of “solid- 
state diffusion” improves the bond as 
time goes on. The connection is me- 
chanically stable and less apt to break 
through rough handling. With copper 
wire used on nickel-silver or brass 
terminals, thermal expansion has a 
negligible effect on joint tightness for 
ordinary temperature changes. 

In addition to eliminating stray 
solder droppings, “cold” joints and 
damage from heat, there is no ex- 
posed end to be clipped off since the 
end is wrapped around the tang. Ter- 
minals can be smaller in cross sec- 
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wrapping the lead may be air- or 
electric-motor driven and will be 
available through licensed manufac- 
turers. For further information, write 
to Patent Licensing Division, Western 
Electric Company, 233 Broadway, 
New York 7. ooo 


Bibliography— 
Solderless Connectors 


For an annotated list of nine ar- 
ticles in earlier issues of ELECTRICAL 
MANUFACTURING see bibliography on 
page 350 in this issue. 





Bite of tang produces tight, perma- 
nent, metal-to-metal contact; end of 
wire lays close to tang. 
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All-Printed Cireuit 


Electronic Assembly 


Connector system utilizing printed circuit-to-printed 


circuit contacts is feature of NBS computer package, 












FIG. 


packages in printed-circuit rack. 





and makes novel use of flexible laminates. 


L. J. Kamm 


L. J. Kamm Company 


A NEW ELECTRONIC ASSEMBLY SYSTEM 
developed by L. J. Kamm Co. under 
contract from the National Bureau of 
Standards, Electronic Computer Sec- 
tion, employs printed circuits for 
package-to-rack connectors and for 
rack conductors as well as for package 
conductors. This development offers 
the following advantages: 

1. Most hand wiring is eliminated 
in both package and rack. 

2. Connectors as special compon- 
ents are completely eliminated. 

3. Miniaturization is achieved to a 
much greater degree than with hand- 
wired connectors. 

The initial problem set for the 
project was the application of a 
printed-circuit connector to the print- 
ed-circuit computer package previous- 
ly developed by the bureau which 
used a pin-and-contact spring con- 
nector. It was also found possible to 
interconnect rack contacts with print- 
ed conductors so printed-circuit rack 
wiring was added to the design prob- 
lem. 

The finished design shown (Fig. 1) 
solved the problems as follows: 

1. Package contacts are areas of 
printed circuit integral with package 
conductors. 

2. Rack contacts are areas of print- 
ed circuit. 

3. All rack wiring repeated from 
package to package is printed circuit 
integral with rack contents. (In the 
particular computer circuit for which 
the system was first developed this 
1—Assembly of 


printed-circuit 


amounts to half the total rack wiring.) 

4. Solder terminals are provided for 
hand wiring of long-distance connec- 
tions and nonrepeated pattern wiring. 

5. Rack area per package was re- 
duced by half. 

This system is believed to be the 
first achievement of the all-printed 
circuit electronic assembly system. The 
first step was the development of 
printed circuits, the second was the 
development of a connector system 
using rubber-backed printed circuit 
to printed-circuit contacts, and_ the 
third was the combining of the two. 
It should be noted that the project 
thus far is only the first step towards 
redesign of the present NBS computer 
packaging system. It is anticipated 
that work will continue to refine the 
techniques used. 


The system of a_ rubber-backed 
printed circuit applied to printed- 
circuit contacts referred to here is 


known as the Kamm connector and 
is essentially a multicircuit device that 
is built of assemblies comprising flat 
contacts mounted on insulating ma- 
terial. There are no contact springs 
or contact pins. Male and female 
strips are mounted in housings. When 
the connector is engaged these strips 
interleave. A lever is then operated to 
apply contact pressure to aN the con- 
tacts at once. For rack-and-panel con- 
nection the lever is located on the 
front of the panel and coupled to the 
connector by a shaft. For subassembly 
mounting the subassembly is screwed 
directly to the male frame. 

The printed circuits used in both 
packages and panel are made _ by 
laminating copper foil on both sides 
of glass-fiber cloth with phenolic ad- 
hesive. A “resist” is silk screened 
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FIG. 2—Printed-circuit package. From left to right: (A) Connector-backing 
Package, connector end. (C) Package, front end. (D) Complete package opened to expose components. (E) One 


of the two printed circuits (note contacts at bends). (F) 


Frame assembly 


block 


without printed circuits. 


G 


showing rubber strips. (B) 


(G) Partial 


frame assembly showing connector backing block, insertion screw, and pressure crossbar. 


























FIG. 3—Schematie side view of package construction (frame not shown). 


1. Phenolic panel. 


Panel circuit (cemented to milled face of panel); glass- 
fiber cloth base, etched-foil type, printed circuit. 


Package circuits, U-shaped, same material as number 


2 above. 


Rubber pads press package circuit against panel circuit. 


5. Phenolic mounting blocks for rubber pads. 


onto the copper, and the metal not 
covered by the resist is etched off. 
The resist is then dissolved off. The 
phenolic adhesive is absorbed by the 
glass-fiber cloth so that after etching 
the exposed cloth is actually a single- 
layer phenolic-glass laminate. The 
material has the flexibility of stiff 
paper and is bent to the desired shape 
after etching. Fabrication was by 
Photocircuits Corporation. 

Before etching, the copper is elec- 
troplated with indium to provide a 
good contact surface. This may be 
changed to a nickel-rhodium plate in 
the future if embrittlement problems 
can be solved. The supporting panel 
for the panel circuit is a linen-based 
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6. Metal crossbar transmits screw pressure to phenolic 
blocks. 


Screw enters tapped hole in panel, passes through hole 


in crossbar, and has a retaining ring on each side of 


hole. When tightened, screw pulls crossbar towards 





(grade L) phenolic laminate. The 
circuit is fastened to the panel with 
adhesive. In the future the panel may 
be molded integrally with the panel 
printed circuit. 

The package (Figs. 2 and 3) consists 
of two U-shaped strips of circuit 
mounted on an aluminum frame. Pig- 
tailed components are mounted on the 
legs of the U in the conventional auto- 
sembly manner. The components are 
inside the U and the conductors are on 
the outer surface. The contact areas 
are on the two bottom corners. 

Pressures on contacts are distributed 
through strips of rubber inside each 
corner supported by a phenolic block 
which transmits pressure to the con- 


panel. The crossbar transmits this force to printed- 


circuit contacts via blocks and rubber pads. 


tacts via the rubber. The pressures 
are equalized since the rubber deflects 
more under the thicker contacts than 
under the thinner. (The difference in 
contact thickness is a fraction of a 
thousandth, but the rubber is needed 
to insure a_ positive connection at 
every contact. ) 

The contacts are arranged in two 
parallel rows of 15 each. There is one 
row at each corner of the U. Contact 
width is 46 in. and contact spacing 
is 46 in. The whole package (two U’s) 
has 60 contacts in a panel area 20 in. 
x 1% in. These dimensions are arbi- 
trary but indicate the miniaturization 
which can be achieved by the system. 
in the initial models shown here a 
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FIG. 


rPecesse 


in printed- 


circuit 


conventional tube socket and a pulse 
transformer were hand-wired to eyelet 
terminals in the package printed 
circuit. The rack panel consists of a 
long sheet of printed circuit formed 
into a series of receptacle recesses 
and bonded to a supporting phenolic 
base. Contact areas are located on the 
sloping sides of the recesses and are 
interconnected by conductors formed 
from the layers of metal. (Figs. 4 
and 5.) 

When a package is plugged in, the 
corners of the U-shaped package cir- 
cuits wedge against the sides of their 
panel recesses. As the rubber strips 
deform under the pressure, the 
corners wedge in more deeply and 
mating contacts wipe against each 
other. 

Plugging in is done by means of a 
turn screw in the package. This en- 
gages a threaded insert in the panel 
and draws in the package. A metal 
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cs 


Receptacle 


> 


rack. 


FIG. 5—Rear view, showing hand-wiring terminals. 


ae 
a | i 


crossbar transmits force from the 
screw to the two phenolic blocks in 
the package U’s. 

Rack conductors to interconnect the 
packages are formed on both the ex- 
posed and hidden faces of the panel 
circuit. Eyelets placed between the 
receptacle recesses connect the con- 
tacts to the conductors on the hidden 
face. 

Terminals for hand-wiring of long 
distance connections pass through the 
panel at the bottoms of the receptacle 
grooves. Holes for these terminals are 
made by milling long slots on the back 
of the panel. Wherever a slot crosses 
a receptacle recess, a rectangular 
window appears into which a terminal 
is fastened. 

Perforated ducts for forced-draft 
cooling are attached to the edges of 
the panel and serve as_ structural 
members. The package is designed so 
that air from a duct enters its side, 
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passes along the components, and is 
vented at the front. 

Any component can be replaced by 
lifting one of the sides of a package 
U and using a soldering iron. The tube 
can be changed through the front 
without opening the package. (Finger 
holes for extracting the tube are pro- 
vided in the other sides.) 

Models of the system have been 
delivered to the Bureau of Standards 
and are now undergoing tests. 0 0 © 


Bibliography— 
Printed Circuits 


For an annotated list of fourteen 
articles in earlier issues of ELECTRIC- 
AL MANUFACTURING see bibliography 
on page 346 in this issue. 


@ee for } plete reprint f + irticle 
No. 133, Reader Inquiry Facility, page 247. 
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Conveyorized Wire Stripping 


With two lines of wire brush machines, film insulation 


ballast coils at the rate of 110 coils per minute. 


R. George Roesch 
President, Rush Wire Stripper Division 
Tue Eraser Company, INc. 


THERE ARE MANY DIFFERENT METH- 
ops employed in stripping film type 
insulation from magnet wire coil 
leads. Among them are the following: 
(1) hand stripping with sandpaper, 
(2) chemical strippers, (3) hot solder 
dips and (4) wheel-type wire strip- 
ping machines. All the foregoing 
methods possess one common disad- 
vantage: They are limited to manual 
operations, generally requiring a per- 
son to hold the coil in the hand while 
stripping off the insulation from the 
leads. 

As one writer recently said, “High- 
er wage rates are forcing the manage- 
ment of almost every enterprize to 
seek economies. The more labor a 
machine or services can save, the 
more interesting it becomes to busi- 
ness. The price of a machine is less 
important than how much it saves. 
A machine that will save $10,000 a 
year in labor is perhaps cheap at 
$50,000.” 

Probably it was thinking along 
those lines which led a manufacturer 
of fluorescent lamp ballast coils to 
suggest the development of the con- 
veyorized equipment setup shown. 


Fig. 1 shows the general scheme 
of the equipment, which was designed 
to remove the insulation from the 
leads of the ballast coils at the rate 
of 110 coils per minute. Here work 
tables are provided on each side of 
a dual conveyor with work-holder 
sockets which carries the coils through 
a series of motor-driven machines. 
The setup was duplicated on each 
line. At the tables, three girls pick out 
the leads of the paper-layer wound 
coils and apply an identification tape, 
which also anchors the finishing lead. 
As each operator places a coil in the 
conveyor socket, she dresses the leads 
toward her, but wastes no time in 
positioning the leads. 

As the coils travel on the conveyor, 
the leads are brought into a horizontal 
position by sheet metal deflectors 
which guide the wires into the lead 
straightening machines, Fig. 2. Here 
two fine-wire brushes rotating at high 
speed grab the lead wires, straighten 
them out and remove any kinks in 
them. 

The wires then pass under a cut- 
off saw, which trims both wires to 
exactly 2 in. in length, the amount 
required for twisting around and sol- 
dering to connectors. 

The leads next are carried through 
a V-shaped guide, to insure their 


ib 


is stripped from lamp 


being lined up for passage between 
the stripping wheels of the first wire 
stripper. To further insure prompt 
entry between the stripping wheels, 
the stripping wheels are beveled 45 
deg on the outer ends. After pass- 
ing between the first set of strip- 
ping wheels, the coils travel along 
to the second wire stripper, just to 
make certain that all the insulation 
has been removed. 

At the end of each line there is a 
third wire stripper, which is used as 
a spare, to be activated only in 
case mechanical difficulties are en- 
countered with either of the other 
two wire strippers on each conveyor 
line. Thus, a machine may be re- 
moved from the line for repairs o\ 
adjustments or for changing the strip- 
ping wheels, without interfering with 
production. 

In this particular installation, it 
was not felt necessary to tin the 
coil leads because they are solder 
connected within a few minutes after 
stripping. If need be, however, flux- 
ing and tinning could also be accom- 
plished automatically while the coils 
are positioned on the conveyor. The 
coils are discharged on to a belt 
conveyor (not shown), which takes 
them on to succeeding operations. 

Ch EF eI 





Fig. 1 (Left)—View of conveyorized stripper from feed end, showing coils entering lead-straightening units. Ductwork 


is part of a central dust-collecting system. Fig. 2—Closeup view shows (from right to left) the wire-wheel lead 
straightener, lead cut-off saw and first wire stripper. 
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Conductive Plastics in Anolog Computers 
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Conductive Plastics in Analog Computers 


Rectilinear potentiometer 
elements solve 
operational problems 


C. J. Nisson, The Rand Corporation 


SPECIAL TESTs and approximately two 
years of actual use indicate that 
rectilinear potentiometer elements 
made of a material known as Markite 
conductive plastic® possess the essen- 
tial qualities necessary for practical 
and economical use in function gen- 
eration for the analog computer. With 
proper care, the life expectancy will 
exceed ten times the normal life of 
the conventional wire-wound element, 
and the risk of a sudden failure while 
computing is greatly reduced. With 
obtainable elements, the deviation 
from linearity is less than 1 per cent, 
and this linearity remains relatively 
constant throughout an element's life. 
Specific design analysis follows: 
Operational Requirements. Special 
devices are normally used to generate 
voltages proportional to nonlinear 
functions in analog computers. Several 
different types of equipment are used 
for this purpose, but they are all 
classified as function generators. One 
of the most common types is the 
input table (Fig. 1) which consists 
of a servo-driven drum that rotates 
*See “Plastics Can Be Electrical Conductors,” 
EvecrricaL Manuracrurinc, November 1949, p. 60. 
This class of materials was developed by the Markit 


Company, New York, and first evaluated in conjunc 
tion with the Naval Ordnance Laboratory. 
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through an angle proportional to the 
independent variable. A graph made 
by cementing a wire along the curve 
representing the function as plotted 
on coordinate paper is placed on the 
drum. <A_ rectilinear potentiometer 
mounted on a movable arm is laid on 
the curve. When given voltages are 
impressed across the terminals of the 
potentiometer element, the wire curve 
acts as the arm of the potentiometer, 
and picks off a voltage proportional 
to the ordinate of the desired func- 
tion. 

Linearity must be of at least the 
same order as that with which the 
wire curve may be plotted (of the 
ordér of +1 per cent). This element 
must also have a_ sufficiently large 
total resistance to prevent excessive 
loading on the computing amplifiers 
or power supplies. Nominally, this 
is 20,000 ohms. 


Problem. The original potentiometer 
elements used were made of nickel- 
chrome wire 1.5 mils diam wound on 
an insulated copper mandrel 120 mils 
diam and mounted on a_ phenolic 
base. Although these elements fulfilled 
the requirements for linearity and total 
resistance, they proved unreliable. 
Owing to the fineness of the wire 
necessary for an overall resistance of 
20,000 ohms, these elements could 
not withstand extended wear and the 
winding would often open without 


warning. Much valuable computing 


ELECTRICAL 


and maintenance time was thus lost. 

Solution. A search for a more re- 
liable potentiometer element led to 
the Markite conductive plastic ele- 
ment which combines good electrical 
properties with inherent toughness and 
corrosion resistance. This element is 
co-molded with a phenolic insulator, 
having the same general mechanical 
properties. (See Fig. 2.) 

Reason for Selection. A few ot 
these elements were subjected to 
approximately 10,000 cycles of opera- 
tion against a single test curve. Al- 
though the duration of these tests ex- 
ceeded ten times the average life of 
the original wire-wound units. the 
plastics elements remained usable. In 
fact, the overall resistance changed by 
less than 1 per cent, and the change 
in the deviation from linearity was 
approximately 0.2 per cent. Fig. 3 
shows, on an expanded scale, the devi- 
ation-from-linearity curves for one of 
the elements tested. 

The test curve was designed to con- 
centrate the wear in one spot by mak- 
ing a large portion of the curve per- 
pendicular to the element at this point. 
As the drum rotates back and forth, 
there is a sawing action caused by the 
perpendicular length of wire contact- 
ing only the one point. Excessive wear 
here will occur in the form of a 
groove, and eventually the groove 
will become so deep that as the curve 
crosses the worn place the supporting 
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Fig. 1—Input table unit in an electronic analog computer. Fig. 2—Shows the same unit with a conductive plastics linear 


potentiometer in place (arrow). 


arm will bounce and cause a momen- 
tary open circuit. When this state is 
reached, the elements would normally 
become unusable. However, with 
proper care, it is possible to resurface 
the potentiometer element without 
seriously affecting its linearity. 

The unit used for the curves illus- 
trated in Fig. 3, was repaired by re- 
moving 0.005 in. from its surface with 
No. 400 emery cloth. Care was taken 
to remove this amount uniformly 
along the length. The total resistance 


Generation of 


H. H. Skilling, Stanford University 
J. C. Beckett, Wesix Electric Heater Co. 


STUDIES BY SCIENTISTS and engineers 
suggest the idea that ions in the at- 
mosphere have some effect on per- 
sonat health and comfort. Tons for 
improving the condition of air for 
human consumption must come from 
a source that is safe, produces no 
objectionable or dangerous by-prod- 
ucts, and is perferably simple, sturdy 
and inexpensive. Two means of gen- 
eration have been found to be suit- 
able: Thermionic generation (emission 
from hot wires), and ionization by 
Alpha particle emission. 

Either because of dangerous by- 
products or necessity for complicated 
apparatus, the following means of 
generation are unsuitable: High volt- 
age discharge, X-rays, photo ioniza- 
tion, and radioactive ionization in- 
volving beta particles (high speed elec- 
trons) on 
X-rays). 

Metals at bright red heat, and nota- 
bly electrical heating elements that 
operate at a high temperature, emit 
positive ions in enormous quantities 
and only a few negative ions. Positive 
emissions begins at 1100 F and in- 


gamma _ rays (similar to 
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due to the reduced cross section in- 
creased by 4 per cent, but the effect 
on the linearity was less than 0.2 per 
cent. This has been done on other 
elements with equally good results. 

One disadvantage of these elements 
is their tendency to produce noise 
because of poor contact with the wire 
curve. This can be eliminated by 
proper adjustment of weight on the 
element and occasional cleaning with 
a suitable solvent. Care must also be 
taken to insure a contact surface on 


creases rapidly with temperature. 
Emission of negative ions from the 
same heater elements becomes meas- 
urable at slightly over 1800 F. Nega- 
tive ion emission increases with tem- 
perature more rapidly than does posi- 
tive ion emission, so that positive and 
negative ion emissions become equal 
at about 2200 F. 

The method of ion production of 
greatest promise is that of radioactive 
ionization of air by alpha particles. 
Polonium 210 offers a safe source of 
alpha radiation practically free of beta 
and gamma rays. The salt is plentiful 
and relatively inexpensive. It is prob- 
able that radium D can be used to 
breed polonium and thus prolong the 
effective life of radiation, which is 
short. 

To increase the amount of ioniza- 
tion of a specified polarity in the air 
of a room after producing ions, it is 
necessary to separate ions of the de- 
sired polarity from those of the un- 
desired polarity, and finally to convey 
the desired ions into the air of the 
room. 

Separation of the positive and nega- 
tive ions is easily accomplished by an 
electrostatic field. Undesired positive 
ions are drawn toward an electrode 


Deviation from 
linearity, per c 
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Angular rotation of drum 
Fig. 3—Deviation from linearity of a 
typical plastics potentiometer element 
when.new, after 10,000 cycles of oper- 
ation, and after being resurfaced. 


the wire curve which is clean and free 
of cement and lint. Ce) 
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Fig. 1—Ion separation using a 
charged grid. 





of the opposite polarity, where they 
will be discharged. Propulsion of the 
desired ions into the room can be 
done in two ways: One way is to use 
a current of air; the other way is to 
convey the desired ions into the open 
air by the action of the electrostatic 
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field alone. At present, the best re- 
sults are obtained by a combination 
of the two methods. 

An apparatus using the first prin- 
ciple is shown in Fig. 1. Ions emitted 
from an incandescent filament are 
carried upward by an air current 
created either by convection or by a 
fan. The air passes through an en- 
closing cage of metal screen nega- 
tively charged by means of a rectifier. 
The positive ions are attracted to the 
screen and de-ionized. If the current 
of air is strong enough, the negative 
ions are carried through the meshes 
of the screen into surrounding space. 

An apparatus using the principle of 
separation by electrostatic means only 
is shown in Fig. 2. Here ionization is 
produced by polonium. It is charac- 
teristic of polonium that the alpha 
particles (high-speed protons) emitted 
from its surface produce ionization of 
the surrounding air most copiously 
through a range between 3 and 3.6 cm 
from the surface. 

In its simplest form, the apparatus 
is a metal tube about 1.75 in. in 
diameter, given negative potential re- 
lative to ground by a rectifier, and 
a strip of polonium foil about an inch 
square centered about 3.5 cm (about 
1.4 in.) below the top of the tube. 
Alpha radiation from the polonium 
produces profuse ionization of the air 
in a region near the upper end of the 
tube, Fig. 3. Part of the field is indi- 
cated in the diagram. The electro- 
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Fig. 2—Ion separation using an ex- 


ternal electrostatic field. 
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static field is quite intense near the 
sharp corner at the upper edge of the 
tube and diminishes to a minimum, 
but by no means to zero, at the axis. 
Ion separation takes place in this 
upper region. 

When an ion is formed near the 
upper end of the tube, it is acted 
on by the electrostatic force and 
moves in the direction of the flux 
lines at a speed determined by its 
mobility and by the field strength. A 
positive ion moves to a negatively 
charged cylinder, where it becomes 
neutral. 

When a negative ion is formed 
within the upper half of the tube it 
moves gradually toward the open 
upper end, driven by the electro- 
static field. As it approaches the 
mouth of the tube it moves faster; 
then beyond the mouth it moves pro- 
gressively slower as the field strength 
diminishes. Within a few inches, the 
electrostatic forces become so smal] 
that the ion is free to drift with na- 
tural circulation of air in the room. 

Eventually, the negative ions will 
reach the walls, the ceiling, or the 
floor of the room, and be discharged, 
being driven to the walls by their 
mutual repulsion (by the space-charge 
field) but until that happens they con- 
tribute to the negative ionization of 
the air in the room. 


Fig. 3—Electrostatic field of polonium 


source negative ion generator. 


As long as positive and negative 
ions are mixed in the same region, 
there will be some recombination of 
charge and loss of ionization. Recom- 
bination is slow, but, nevertheless, js 
an appreciable factor, and it is help- 
ful in conveying negative ions jnto 
the surrounding room to have a cur- 
rent of air passing upward through 
the tube. 

For maximum production of nega- 
tive ions, it is necessary to maintain 
a proper proportion between the air 
velocity and field strength. Satisfac- 
tory operation results if the tube is 
maintained at 50 volts (average) rec- 
tified voltage, and the air velocity 
through the tube is 4 in. per sec. This 
voltage is conveniently supplied from 
a conventional 115-volt a-c domestic 
service. If the voltage is increased, 
higher air velocities may be used. 

Where greater ion dissemination is 
needed, a somewhat different device, 
Fig. 4, is used through which a strong 
electric field is employed, together 
with relatively high air velocity. Here 
both a cathode and anode are pro- 
vided. Negative ions formed by the 
alpha particles in the vicinity of the 
axis of the tube are attracted toward 
the outer cylinder but before they can 
reach this outer cylinder high velocity 
air directed through the tube blows 
them out into the room. The positive 
ions follow the strong electrostatic 
lines of force to the central wire 
cathode, at which point they are ab- 
sorbed. The air velocity immediately 
adjacent to this wire is less than any- 
where else in the tube because of the 
shielding effect of the polonium sup- 
port. Typical air velocity used in this 
device is about 120 in. per sec. 

This unit can be effectively used in 
combination with the ventilation for 
an air-conditioning system; however, 
it is not suitable for individual room 
use because of the high air velocities 
required. The much quieter device 
illustrated in Fig. 2 is more suitable 
for such use. A simple ion generator 
designed to generate one polarity of 
ion is capable of affecting the space 
charge in a small room of approxi- 
mately 1000 cu ft. It will increase the 
total of light and intermediate nega- 
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Fig. 4—lIon separation using an in- 
ternal electrostatic field. 
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tive present by approximately 
50 per cent under most conditions. 
At the same time the positive ion 


ions 


density will decrease about 10 per 
cent. L 


Abstracted from a paper presented be- 


fore the AIEE Winter General Meeting, 
New 
“Control of Air Ion Density in Homes.” 


York, Jan. 1953, under the title, 


Quartz-Embedded Electronic Circuits 


Richard J. Violette, Plastics Consultant 


A pEPARTURE from the usual tech- 
niques for embedment of electronic 
circuits, developed by the author, 
utilizes finely ground pure quartz as 
the embedment medium instead of 
casting resins. 

In this process (which is covered 
by U. S. patents pending) the quartz 
is vibrated into place around the vari- 
ous components until it is firmly set- 
tled. The interstices are then filled 
with a silicone fluid which makes 
positive contact with wires and other 
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Ground pure quartz ~~ 


Amplifier circuit 


. . 


Stee 


Case 
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Fig. 1—Construction of a quartz-em- 


bedded 2-stage audio amplifier. 


surfaces. A glass-cloth wafer and a 
metal pressure plate are held firmly 
in contact with the quartz by a spring 
compressed by the assembly of the 
cap. Fig. 1 shows the construction of 
a 2-stage audio amplifier. Fig. 2 shows 
the complete unit. 

Assembly is straightforward, and 
adaptable to fully automatic assembly 
techniques. The only quality control 
required is for the quartz and silicone 
materials. Since the spring loading can 
be in the order of pounds per square 
inch and the weight of the embed- 
ment just a matter of ounces, the 
technique permits both secure an- 
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Fig. 2 


Weight is 1% oz. (Screwed-in cap shown here.) 


chorage of the circuit and free re- 
sponse of the components to expan- 
sion forces without cracking. The 
method should be ideal for embed- 
ment of toroidal coils. Experiments 
are now under way. 

With standard cast-resin — tech- 
niques, unequal pressures caused by 
widely different coefficients of ex- 
pansion of the various materials in 
the assembly may cause cracking in 
the resin or in the components, or in 
both. Here, the quartz has a low co- 
efficient of expansion (0.55 x 10°) 
which permits the components to shift 
slightly with temperature changes 
from —100 F through +400 F. Tests 
have seemed to establish the fact that 
the quartz medium apparently ab- 
sorbs the pressures and compensates 
for the variable stresses. 

Another point of advantage in the 
quartz embedment material is that it 
has a virtually permanent shelf life, 
compared to cast resins. 

The quartz has inherently outstand- 
ing electrical and thermal properties. 





Exploded and assembled views of the quartz-embedded amplifier unit. 


Temperature limits are actually those 
of the various components of the cir- 
cuit. Developmental embedded units 
have been cycled for periods of 48 hr 
at —100 F, through +400 F. Dielec- 
tric constant is 2.5 and power factor 
0.0016 at 5 me and remain quite con- 
stant through the band. Dielectric 
strength 400 vpm. The quartz-em- 
bedded circuits will not support com- 
bustion or release toxic gases in case 
of fire damage. They show excellent 
heat conductivity and _ dissipation 
characteristics. 

Applications are seen in airborne 
equipment, including guided missiles. 

Experimental quartz embedments 
also have been made utilizing helium 
gas instead of silicone fluid. Since 
helium is both a good heat-transfer 
agent and a good dielectric, this tech- 
nique provides possibilities for a her- 
metically sealed circuit functioning ef- 
fectively from sea-level to 100,000 ft. 

Again, such a circuit would be free 
from danger of toxic gas release or 
fire. ood 
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WATER PURIFICATION UNIT, MOBILE ELECTRIFIED 


(Left) Chemical feeder and coagulator for the water purifying system is set up here for operating test before assembly 
into the truck. (Right) Layout of equipment in the truck body; 10-kw engine-driven generator supplying power for the 
















purifier is housed in a trailer. 






















DESIGNED TO PROVIDE safe and palat- 
able drinking water for the soldier in 
the field, this new 300 gph mobile 
unit was developed at the Engineer 
Research and Development Labora- 
tories, Fort Belvoir, Virginia. Essen- 
tial requirements of the unit are 
mobility to keep pace with the mech- 
anized Armies of today, and ability 
to purify available surface water sourc- 
es as near the point of consumption as 
is militarily feasible in temperatures 
ranging from —40 F to 125 F. In 
transit, the unit consists of an insulated 
van body mounted on a 2'2-ton truck 
chassis which in turn tows a single 
axle 14-ton trailer. The unit is self 
contained with its own electrical 
power supply, heating facilities and 
initial expendable operating supplies. 
Upon location at a water source and 
with the services of not more than 
three men it can be in operation with- 
in 45 min. 

Frequently, water sources are not 
made by choice, but are selected 
through necessity; consequently, the 
equipment and the processes em- 
ployed must be capable of purifying 
very turbid and contaminated waters 
varying greatly in chemical and physi- 



























































THE PROBLEM of maintaining a close 
simultaneous control over temperature 
and relative humidity in an enclosed 
area is conveniently solved by means 
of three thermostats in large air-con- 
ditioned “proofing” cabinets manufac- 
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Mobile Water Purifying System 


cal characteristics. For this reason, 
complete purification, coagulation, fil- 
tration, and disinfection are necessary. 

Within the trailer is mounted a 
10-kw ac generator driven by a gaso- 
line engine. This is the electrical 
power source for the unit. Its power 
is transmitter to a panel board in the 
truck van body from which all elec- 
trically powered components are cen- 
trally controlled. In operations, a port- 
able electrically driven self priming 
centrifugal pump is located near the 
water source for pumping the raw 
water to the equipment assembled in 
the van body. Mounted in the van 
body, the heart of the unit is con- 
tained in a_ solid contact claifier 
known as an “Erdlator”. 

Essentially the Erdlator is an all 
metal up-flow coagulation basin, hav- 
ing a maximum diameter of about §$ 
ft, and height of about 6 ft, fitting the 
interior dimensions of the van body. 
Raw water when it enters the unit is 
aerated and then thoroughly stirred in 
the mixing zone with the added 
water treating chemicals. Subsequent 
flow through the clarification zone per- 
mits agglomeration of the chemical 
precipitates and the colloidal parti- 


Controlling Both Heat and Humidity 


tured by Anetsberger Bros., Inc., Chi- 
cago, Ill., for the baking industry. 
This method is being used success- 
fully to maintain a 96 F temperature 
and an 86 per cent relative humidity. 
The uppermost thermostat, shown in 


cles in the water and the hydraulic 
separation of resultant slurry, so that 
the effluent is relatively clear and 
potable. The coagulation process is 
continous and is accomplished in as 
short a time as 17 min. Slurry is 
continuously withdrawn by 


flow and 


gravity 
concentrated so that the 
amount of slurry discharged to waste 
averages less than 1 per cent. 
Effluent is collected in a small wet 
well and pumped to two diatomite 
filters connected in parallel. The filters 
are operated at a constant rate of 
flow up to pressures of 70 psi before 
backwashed by an_air- 
method which 
minimum volume of water for flush- 
ing. Length of filter runs will vary 
from 4 to 36 hr duration, depending 


they are 


bumped requires a 


primarily on the amount of diatomite 
expended as slurry feed. The _ filter 
effuent is discharged outside the van 
body into two covered collapsible type 
fabric tanks, each having a capacity 
of 1500 gal. The water collected and 
stored in the collapsible tanks is ready 
for human consumption. An electric- 
ally driven centrifugal pump and 100 
feet of 142 in. hose are available for 
the distribution of this water. O © ! 


the illustration, has contacts set to 
open at 96 F and acts as a tempera- 
ture regulator. It controls a solenoid- 
operated steam valve which permits 
steam to enter the heating coils in the 
air conditioner when the cabinet tem- 
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perature falls below the desired level. 
A red pilot light is illuminated to in- 
dicate that the heating circuit is in 
operation. 

The bottom thermostat is wrapped 
in a self-feeding water-saturated wick 
and controls the relative humidity in 
the cabinet. The wet-bulb thermostat 
is set at 92 F, the temperature that 
corresponds to a relative humidity of 
86 per cent. When the humidity falls 
below that level, the increased evapo- 
ration rate from the wet wick de- 
presses the temperature of the wet- 
bulb thermostat below 92 F, and the 
contacts close actuating a solenoid 
which turns on a steam jet. The steam 
droplets are dispersed through the 
cabinet until the proper relative hu- 
midity is reached, causing the wet- 
bulb temperature to rise above 92 F; 
the thermostat then trips the solenoid 
which closes the steam jet. Also, a 
green pilot light is extinguished to 
indicate that the humidity circuit has 
ceased to operate. 

The middle thermostat serves as an 
anti-looding control. It is in series 
with the humidity steam solenoid and 
the wet-bulb thermostat, and prevents 
the operation of the solenoid until a 
cabinet temperature of 75 Fis 
reached. This arrangement prevents 
the introduction of steam into a cold 
cabinet, a condition which would 
cause immediate condensation of the 
steam on all surfaces with subequent 
flooding of the cabinet. 

All three thermostats are enclosed 
Thermoswitch units made by Fenwal 





Inc., Ashland, Mass. The switch con- 
tacts are impervious to dirt and othe 
similar causes of malfunction because 
they are housed inside the stain‘ess 

cartridge. Also, because the 
cartridge functions as a component of 
the differential-expansion 
the thermostat is able to respond 
quickly to changes in air temperature. 
The sensitivity of the thermostat is 
rated at +0.1 F. 

The air-conditioning unit, being 
completely housed inside the proof- 
ing cabinet, circulates the conditioned 
air through the cabinet without ducts. 
The air is circulated by a set of multi- 
vane blowers, mounted at the upper 


steel 


assembly, 


OILS HOUSING 


WITCH UNIT Simultaneous control of 
both 
humidity is provided by 


temperature and 


employing 
Fenwal 


a system 
three thermo- 
dough 


AM NOZZLE proofing cabinet made 


stats in this 


by Anetsberger. 


end of the unit and operated by a 
110-volt a-c motor. The steam coils, 
which heat the airstream, are located 
directly above the blowers. After be- 
ing drawn over the steam coils, the 
air is blown down through the hu- 
midifying chamber, where the steam 
spray is introduced, and is discharged 
into the proofing cabinet through ad- 
justable baffles at the bottom of the 
unit. The blower also directs air from 
the cabinet down over the control 
thermostats, so that any needed cor- 
rections in temperature or humidity 
can be sensed and applied by the 
thermostats with minimum lag. 0 OU 


Plug-Reverse Control Resets Automatically 


After each cycle, 
cam-actuated switch 
restores circuit elements 
to original positions 


E. J. Dubois, Manager, Control Division. 
Electrical Apparatus Co. 


THE CIRCUIT SHOWN HEREWITH is de- 
signed to control the forward and 
plug-reverse operation of a_ three- 
phase motor. Two cam - actuated 
switches determine the timing of the 
forward and plug-reverse portions of 
the cycle. A third cam and_ switch 
combination resets the circuit to 
stand-by conditions, ready for the 
initiation of the next cycle. 

When the circuit is inoperative, the 
elements are in the positions shown. 
Closing the circuit breaker and the 
two-pole line switch readies the motor 
and control for drive conditions. To 
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Circuit diagram for plug- 
reverse controller with 
automatic reset feature. 
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start, pushbutton PB is depressed mo- 
mentarily. This energizes relay R1, 
closing its normally open contacts, 
thus completing the holding circuit to 
the relay. At the same instant, the 
timing motor PSY is energized 
through cam switch PSY-1 and con- 
tactor coil CR-F is energized through 
switch PSY-2. 

Now, one set of 
Struthers-Dunn 
closes and the main drive motor starts 
in the forward direction of rotation. 
The normally closed contacts of relay 
RI have opened. 

When one-half of the cycle is com- 


contacts in the 


reversing contactor 


Product Packages Win Awards 


TO STIMULATE INCREASED USES for 
fiber board containers, and to give 
recognition for outstanding designs, 
the Fibre Box Association recently 
conducted the first of a planned an- 
nual competition. Packaging methods 
shown here, developed for the follow- 
ing electrical products, were among 
the 72 receiving awards: 

A—General Electric Company; cabi- 
net for model TV; container made 
by the Mengel Company, Louis- 
ville. Skid is used during assem- 










pleted, switch PSY-2 opens to de- 
energize contactor coil CR-F and 
switch PSY-3 closes to energize “Re- 
verse” contactor coil CR-R. This 
causes the main drive motor to rotate 
in the reverse direction. Note that 
switch PSY-1 has remained in the 
closed position from the start of cycle. 

Toward the end of the operational 
cycle, double-throw switch PSY-1 
shifts and breaks the circuit to relay 
R1. However, the timing motor is now 
energized through the normally closed 
contact of the relay. Relay RI is once 
again in the reset position. 

At the end of the cycle, switch 


bly and _ is finished 
package. 

B—DeWalt, Inc., Lancaster, Pa.; port- 
able electric saw; container made 
by Stone Container Corp., Chi- 
cago, has inner packing quickly 
assembled. 

C—National Cash Register Co., Day- 
ton; cash register; container made 
by Ft. Wayne Corrugated Paper 
Co.., provides 
with low weight. 

D—Perfection Stove Company, Cleve- 
land; electric 
manufactured — by 
Paper Co., New 
tube construction with vertical 
and buffer assemblies makes a 

rigid container. 


part of the 


good — protection 


container 
International 
York. Flanged 


range; 


PSY-3 opens to de-energize contactor 
coil CR-R. switch 


PSY-1 operates to reclose its normally 


Simultaneously, 


closed contacts and to de-energize the 
timer motor. This completes the cycle, 
To repeat the cycle, it is necessary 
only to again depress the pushbutton, 

The timer can be furnished with 
cams cut for any desired 
of switching. 


sequence 
motors with a 
variety of rotational speeds are avail- 
able to further extend the flexibility 
of the contro]. This basic circuit may 
also be applied to apportion the oper- 
ating time of machines or to control 
processing operations. 


Timer 


E-—The Rola Company, Inc., Cleve- 
land; flyback transformers; inner 
pack made by Robert Gair Co., 
Inc., New York. 
held by its base with 
for rest of unit. 

F—Scott and Fitzer, Cleveland; floor 
sweeper and = attachments; box 
made by Ohio Boxboard Co., 
Rittman, Ohio. Two-piece | tele- 
scope package with compartments 
protects sweeper and displays at- 
tachments. 

G—Seeger 


Transtormer is 


clearance 


Refrigerator Company, 
Evansville, Ind.; electric retriger- 


ELECTRICAL MANUFACTURING 































mm Send for this Hzce SAMPLE FOLDER... 








25 
different Test Samples of | 
high-dielectric 


INSULATING 
. | TUBING and SLEEVING 


i INCLUDES SAMPLES AND DESCRIPTIONS OF 
x THE FOLLOWING... 


VARGLAS SILICONE Class H insulating materials were 


pioneered by our Laboratory. Retain flexibility, electrical 
properties and mechanical strength in temperatures ranging 


VARFLO TUBING AND SLEEVING Vinyl-coated Fiberglas in 


full range of sizes, colors and grades. Extremely flexible 
with excellent heat aging qualities. Low priced. 


VARFLEX COTTON TUBING AND SLEEVING Varnish or lac- 
quer impregnated —for applications where MIL-I-3190 


— FF _ 
a 
Se 


from —85°F. to 500°F. Available in tubing, sleeving, lead 
wire, tying cord. 


PERMAFIL-IMPREGNATED VARGLAS TUBING Fiberglas 


braid coated with General Electric’s Permafil resin. Ex- 
tremely tough, resistant to solvents and elevated tempera- 
tures, highly flexible. Can be bent or twisted with little or 
no loss of dielectric strength. Coils and standard 36” lengths. 


Class A materials are specified. All NEMA grades. 


SYNTHOLVAR EXTRUDED TUBING Made in various stand- 
ard formulations of vinyl polymers. Has high dielectric and 
tensile strength—will not support combustion nor absorb 
moisture. Type EG Approved under MIL-I-631A. Several 
others to meet special requirements. 


grades—including synthetic-treated, varnished, lacquered, 
saturated, litewall and others. 


NEW! VARGLAS SILICONE RUBBER SLEEVING AND 
TUBING—the culmination of 5 years of research—for 
applications requiring extraordinary flexibility. De- 
tails on request. 


VARGLAS NON-FRAY SLEEVING Fiberglas braid normalized 
to remove all organic impurities. It will withstand tempera- 

| tures up to 1200°F. Recommended where dielectric prop- 
erties are not paramount. Three types available. 


VARGLAS SLEEVING AND TUBING Numerous types and 


MAIL COUPON TODAY FOR SAMPLES! 
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@ VARFLEX CORPORATION, a 
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ator; container manufactured by 
Kieckhefer Container Co., Chi- 
cago. Refrigerator is bolted to a 
wood base on which side walls 
rest to avoid pressure against sides 
or door. 


H—Sylvania Electric Products, Inc., 
auto radio sets; container for four 
sets made by Buffalo Corrugated 
Container Co. Diecut pads and 
slotted partition supports combine 
vood protection and low cost. 









I 


I—Rudolph Wurlitzer Company, Chi- 
cago; automatic phonograph; box 
made by Robert Gair Co., Inc., 
New York. Palletized base, taped 
tubes, and telescope covers give 
desired cushioning. Oot 


Pressure-Operated Barometric Potentiometer 


DesIGNED for the barometric range of 
Q-15 psi absolute, a new potentiom- 
eter developed by Trans-Sonics, Inc.., 
Bedford, Mass., and shown in Fig. 1, 
has the capsule resistance winding and 
mechanism hermetically sealed in a 
vacuum to provide a zero reference 
pressure unaffected by temperature. 
While designed to adjust servo gain 
as a function of altitude, it is also use- 
ful as a pressure transducer and as 
an element in computing functions. 
For example, two units may be con- 
nected together to give a voltage pro- 
portional to the ratio of two pressures. 

Mechanism consists of a hydrau- 
lically formed bellows which moves 
a wiper across a 300-turn straight po- 
tentiometer winding % in. long. Total 
resistance is 7500 ohms. Spring con- 
stant of the bellows is low compared 
to that of the linear restoring spring 
to achieve good linearity and low 
hysteresis. 

Internal mechanism and _ principal 
functional parts are illustrated in Fig. 
2. Pressure is admitted to the inside 
of the bellows through the header con- 
nection. An AN 816-4D flared fitting 
is provided for this purpose, but may 
be removed and connection made di- 
rectly to %-27 pipe threads in the 
header assembly. 

Pressure enters the bellows and 
causes the bellows to exert a force 
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Fig. 1—Pressure transducer made by 


Trans-Sonics is sealed in a vacuum and 
meets ambient requirements of MIL-E- 
5400; linearity is within 1 per cent on 
a 7500-ohm winding designed for 75- 
volt applied potential. 


against the precision reference spring. 
This spring is stiff compared to the 
bellows and resulting motion is not 
largely influenced by the bellows 
spring characteristics. Consequently, 
this design results in low hysteresis 
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Fig. 2—Within the evacuated case a 
bellows moves the  spring-mounted 


300-turn 
high-force 


wiper across a winding 


against a temperature- 


compensated spring. 


and a motion proportional to pressure 
within 1 per cent. Further, the small 
expansions of the support rods with 
temperature do not affect the accuracy 
because the bellows is a force output 
device rather than a_ displacement 
device. 

The motion of the bellows is me- 
chanically doubled by a flexing link- 
age, Therefore, the mechanism is free 
of backlash, bearing position uncer- 
tainty, and coulomb friction. A noble 
metal wiper at the end of the linkage 
moves across the precision winding 
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to AIRCRAFT DESIGN ENGINEERS e e e 
the complete interchangeability(on the same mounting base)of this 
new line of Guardian Aircraft Relays allows for constantly chang- 
ing power and performance requirements. Units range from single 
pole, single throw (time delay available)to four pole, double throw 
contact combinations, with ratings from 10 amperes to 50 amperes 
at 28 v., D.C. All sealed in accordance with MIL-R-6106. Weights: 
from 7.5 ounces to 20.8 ounces. 


Imagine the flexibility made possible at the design, modification and 200 Ampere 
retrofit stages by standard spacing of mounting bracket holes which Solenoid Contactor 
permits complete interchangeability of these highly reliable new 
Guardian Aircraft Relays. This is the way to meet new control specifi- 
cations with no changes in frame drawings. Dimensions vary only 
between back plates and terminals on face plates. 


The interchangeable feature of these Guardian Aircraft Relays is an 
important contribution to adaptability of equipment design, so 
4 essential in these days of constantly changing control characteristics. Fa 
For replacing relays after assemblies get under way, or for aircraft 
maintenance and modernization, these interchangeable Guardian MS-25024-1 RELAY 
Aircraft Relays are a practical “‘must’’! Write for Bulletin 1 A R. interchangeable 


10 A 4 P.D.T. 
NOTE THE PREC ALIGNMENT OF MOUNTING HOLES? 7 








25 Amp 10 Amp 10 Amp 10 Amp 10 Amp 10 Amp 50 Amp 10 Amp 10 Amp 
S.P.D.T. 3 P.D.T. 4 P.D.T. S.P.D.T. 2: P.D.T. 3 P.D.T. S.P.D.T. 3 P.D.T. 2 P.D.T. 


Specify from Guardian’s complete range for every advantage of quick interchange! 
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which is conduction-cooled so that 75 
volts may be impressed across the 
resistance element continuously. Be- 
of the choice of 
winding materials, 


cause wiper and 


a winding life 


a million full scale cycles may rea- 
sonably be expected. 

The bellows-spring system operates 
at high force levels; at full scale, for 
example, the restoring spring force is 
nine pounds. Therefore, it is not nec- 


essary to employ a micro-force wiper, 
Further, since the ratio of spring force 
to moving mass is so large, the sensi- 
tivity to acceleration is exception: ally 
low even under high frequency Vi- 
brations. oo 


Microwave Vehicle Approach Alarm 


Alarm system based on Doppler 
effect warns of movement 


DURING SLACK PERIOD when guards at 
the entrances to the General Electric 
Research Laboratory in neeny 
may be catching up on paper work, 
recently developed microwave alarm 
system warns of the approach of a car 
or person. 

The equipment consists of a low- 
power (less than % watt) microwave 
oscillator sending out a 2450-me (5-in. 
wavelength) beam focused by an 18- 
in. parabolic reflector. The wave re- 
flected back to the parabolic reflector 
from an approaching car is higher in 
frequency than the transmitted beam 
by twice the number of wavelength 
distances traveled by the c 
ond (Doppler effect t). 

At 10 mph the car approach is at 
the rate of about 35 wavelengths per 
sec. With a transmitted freque ney of 
2450 mc, the reflected beam return- 
ing to the parabolic reflector has a 
beat frequency of 70 cps which ap- 
pears as a 70-cycle ripple in the plate 
current supplying the oscillator. This 
ripple is amplified and then rectified 
to operate a relay. 

Rather than a continuously ringing 
alarm bell, a two-tone chime is used. 
This gives one musical note when a 
vehicle enters the covered zone, and 
another note when the vehicle leaves 
the zone. 

The distance at which moving ob- 
jects can be detected is proportional 


car per sec- 





Fig. 1—Microwave alarm system based 
on Doppler effect will detect 
spond to an approaching automobile 
at a distance of 250 ft, or a man walk- 
ing 100 ft away. 


and re- 


to reflectivity and size. The flat end of 
a metal-body trailer truck is far more 
reflecting than the curved, irregular 
surface of a wooden-body station 
wagon, but the latter can be picked 
up at a distance of 250 ft. It is pos- 
sible to detect a walking person at a 
distance of 100 ft. With a larger para- 
bolic reflector, car approaches could 
be detected at distances up to 600 
feet. ood 





~~ 


Fig. 2—Parabolie reflector 18 in. in 
diam serves as transmitting and re- 
for 2450-me 


ceiving antenna micro- 


wave unit. 





Fig. 3—Approaching object sets up 
ripple in plate current supplying an 
oscillator; amplified ripple operates a 
relay to sound an alarm. 


Infrared Top Heating Units for Ranges 


AN INFRARED LAMP in a top heating 
unit now is incorporated in electric 
kitchen ranges being manufactured for 
Sears, Roebuck & Co. The gold-lined, 
1550-watt lamp is the product of 
three years of cooperative research 
carried out by engineers of Sylvania 
Electric Products Inc., Corning Glass 
Works, and Newark Stove Company. 
The lamp consists of an infrared bulb 
mounted in a metal reflector and 
covered by a red glass cover. Both 
the bulb envelope and the covering 
plate are made of Vycor brand glass, 
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an especially tough glass which with- 
stands extreme temperature changes 
without cracking. 

Heating is by radiation. Instead of 
conducting heat to the bottom of 
pan through contact, as in conven- 
tional resistance heating elements, the 
bulb radiates heat to the cooking 
utensil through the glass lid which 
blocks useless light rays but permits 
infrared rays to pass through. The 
arrangement of the filaments in the 
lamp and the shape of the gold-lined 
reflector provide even heating across 


the top of the unit. The InfraRay unit 
comes up to cooking temperature 
faster than any other heating electric 
unit on the market. 

Experiments with a lamp heating 
unit were started in 1946 at the New- 
ark Stove Company, Newark, Ohio, a 
subsidiary of Sears. Standard 1000- 
watt infrared industrial lamps proved 
unsatisfactory because of low wattage 
(as compared with standard conductor 
units), uneven heating at the surface 
of the bulb, and vulnerability to 
rapid temperature changes. The de- 
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| makes Adlake Mercury Relays more 
| dependable than conventional types? 


DEPENDABILITY is the sum of many things... 
and ADLAKE’S dependability is built on engi- 
neering skill, exhaustive testing, and quality 
construction features like these: 


Positive leak-proof sealing—assured by the 
use of properly selected metals and glass 
components with properly matched thermal 
expansion characteristics. 
Arc-resisting ceramics—ceramics with great 
temperature-resistance are used to reduce any 
destructive effect caused by the arc. 
Liquid, mercury-to-mercury contacts—com- 
pletely eliminates failures caused by low 
contact pressure, contact burning, pitting and 
sticking —and the inherent high surface tension 
of mercury imparts an ideal snap action to the 
contacts. 
Yes—as thousands of enthusiastic users in every 
branch of industry know—ADLAKE means 
dependability every way! Write for your free 
copy of the ADLAKE Relay Catalog today... 
The Adams & Westlake Company, 1168 N. 
i Michigan, Elkhart, Indiana. In Canada write: 
‘ Powerlite Devices, Limited, of Toronto. 
 \ 
\ ““Mighty Midget’’ ) 
/ ADLAKE Relay Contact 
normally open or closed. 





ee 





Every ADLAKE Relay is tested — 
and guaranteed—to meet 
specifications! 


om Adams & Westlake conrany €2247 => 


—— 


cee 4 
Established 1857 + ELKHART, INDIANA * New York * Chicago x a Sc oxen "ZL 
Manvfacturers of ADLAKE Hermetically Sealed Mercury Relays DSasp ccce , 
JUNE 1953 
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Fig. 1—Left front unit in new Kenmore 
electric range uses a 1550-watt Sylvania 
infrared cooking lamp that heats by 
radiation rather than conduction. 


velopment of the 1500-watt bulb, 
widely used for floodlighting of sports 
fields, reopened the possibility of 
lamp use in electric ranges. The per- 





Fig. 2—Production of the new Sears, 
Roebuck & Co. range with the heating 
lamp is under way at the Newark Stove 
Company. 


fection of Vycor by Corning Glass 
Works and the redesign of the lamps 
by Sylvania engineers made the 
present InfraRay unit possible. Both 






————— 


the glass envelope of the lamp and the 
translucent red glass cover plate will 
withstand temperatures up to approxi- 
mately 2700 F. In tests conducted by 
Sylvania, lead has been melted on 
the heated units without damage to 
the glass; ice water poured over a 
fully-heated bulb does not break the 
glass. 

The lamp is guaranteed for one year 
but life tests have indicated that it 
will give service for many years under 
normal household use. Replacement 
costs of the unit are approximately 
the same as for standard conductor 
units which have a similar life span. 

The red light given off by the Infra- 
Ray unit contributes a colorful, the- 
atrical note to the kitchen. The in- 
tensity varies with the temperature 
indicating when the unit is on and 
whether it is set at the desired cook- 
ing temperature. The glow also serves 
to give visual warning of the danger 
of burns for housewives and curious 
children. oao 


Micrometer Dial Frequency Meter 





Fig. 1—Front panel view of the Type 
105-B Micrometer Frequency Meter 
showing the control dial, the Veeder 
counter and the horizontal thermom- 
eter. A small power transformer is 


mounted externally at the right. 


MEETING Federal Communications 
Commission requirements for a fre- 
quency monitor in mobile-radio com- 
munication services, and in general 
for all other services except entertain- 
ment broadcast, the Type 105-B 
micrometer frequency meter, shown 
in Fig. 1, was developed by Lampkin 
Laboratories, Inc., Bradenton, Fla. It 
is designed around a micrometer con- 
denser, Fig. 2, that includes a long 
accurate scale. 

This meter is a heterodyne-type, 
band-spread, a-c operated instrument 
for measuring the center frequency 
of any number of transmitters or os- 





Cover-Mounted Contactor Adds Accessibility 


ONE OF THE FEATURES of the Midgley 
and Sutcliffe SR2 radial-arm drill is 
the control enclosure that is an in- 
tegral part of the arm casting. The 
magnetic contactor assembly _ is 
mounted on the cover of the enclo- 
sure. Thus, when the cover is swung 
wide, the contactor is fully accessible 
for wiring and servicing. The SR2 
is one of a group of British machine 
tools included in the British Indus- 
tries Corporation Machine Tool Cara- 
van. Set up in operating condition in 
a railroad car, the machines are now 
on tour within the United States. 
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cillators, AM or FM. When operated 
in the vicinity of the transmitter, with 
separation of from 10 to 1,000 ft, it 
will measure frequencies anywhere in 
the range of 0.1 to 175 mc, accurate 
to 0.0025 per cent. 

The variable frequency oscillator is 
controlled by a 4-in. diameter circu- 
lar dial having 200 divisions around 
its circumference and a total travel of 
40 turns. This amounts to 8,000 divi- 
sions spread over 42 ft of scale length 
and gives the meter a reset accuracy 
of better than 0.0005 per cent. The 
dial is coupled rotationally to a ma- 
chinist’s micrometer spindle — with 
negligible backlash by means of a 
spring, ball and raceway. 

The dial is constrained adjacent to 
the meter panel by a radial-and-thrust 
ball bearing, while the spindle travels 
in and out of the dial sleeve. A 
Veeder counter functions only in 
tallying integral dial turns and _ is 
driven by bevel gears connected to 
the dial sleeve. Since the counter is 
used only in recording complete revo- 
lutions, backlash in the gears has no 
effect on the accuracy of the reading. 

A tapered rotor is mounted on the 
micrometer spindle and is spun in 
and out of an insulated tubular stator. 
The rotor and stator constitute the 
two plates of an accurate, stable tun- 
ing condenser. Surrounding the stator 
is another tubular electrode, the pad 
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| Bodine has a broad line of 
dependable motors to 


solve this problem for you 


The coal dust, moisture and corrosive gases 
found in boiler rooms, plus demanding performance 
requirements, resulted in about a 90% motor failure 

record for the basically same damper control 

now manufactured by the Cleveland Fuel Equipment 
Co. At that time, it was equipped with a brush type 
motor. After a thorough analysis and study of the 
problem, Bodine’s local representative and factory 
engineers prescribed a Bodine Type NCI-12R, 
totally-enclosed, ball bearing, capacitor motor. 
Result—years of trouble-free, 

customer-satisfying service. 

Whatever your fractional horsepower motor problem 
might be—reversing, constant speed, steady 

torque, unusual mounting—Bodine’s engineering 
know-how, extensive motor application experience 
and wide selection of standard motors will help 
solve it for you. Bodine motors are a distinct sales 
asset to your product, specify them today. 


BODINE ELECTRIC CO. 
2256 W. Ohio St., Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL CITIES 
IN CANADA: RENOLD-COVENTRY, LTD. 
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BODINE MOTORS ...THE POWER BEHIND THE LEADING PRODUCTS 
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Is reversing 
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CLEVELAND FUEL EQUIPMENT CO. 
Solved it this way 


LECTRICARM 
DRIVE UNIT 


Mr. N. F. Hahn, President, Cleve- 
land Fuel Equipment Co., manu- 
facturers of an extensive line of 
combustion control equipment, 
selected Bodine motors for these 
reasons: “... capable of reversing 
every few seconds, and we do not 
know of a Bodine motor that has 
failed in this respect; dependable 
and uniform operation; compact; 
cool running; service free operation.” 
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DESIGN TRENDS 


ring, which is grounded to the rotor 
and adds the fixed capacity neces- 
sary for band spreading. The relative 
dimensions of the rotor, stator and 
pad ring determine the frequency 
spread of the variable-frequency os- 
cillator, which is approximately 
1.14/1. 

The condenser assembly is fabri- 
cated from steel and brass, copper- 
plated overall. The brass makes up a 
portion of the pad ring, and the three 
support bars. The parts are propor- 
tioned so that, because of the differ- 
ent thermal expansions of brass and 
steel, the temperature coefficient of 
capacity is very small at all positions 
of the rotor. 

The condenser rotor has a rate of 
taper that produces a straight-line 






A NEW X-RAY IMAGE AMPLIFIER pro- 
ducing image 800 to 1200 times 
brighter than those obtained with a 
conventional fluoroscope has been an- 
nounced by the North American 
Philips Company, Inc., Mount Ver- 
non, New York. When X-raying the 
human body, intensities must be held 
down so that tissues are not dam- 
aged, and this results in very weak 
images on the fluoroscope screen. The 
new device intensifies these weak 
images approximately 1000 times. 

As shown in the illustration, the 
image amplifier consists of an evacu- 
ated glass tube about 18 in. long and 
7 in. in diameter with one flat end and 
the other hemispherical. Inside the 
hemisperical end is a curved fluoro- 
scopic screen R in direct contact with 
a photocathode K, as seen in the dia- 
gram. On the inside at the flat end is 
a second fluorescent screen, Fl, re- 
duced 9 times in size. External to the 
glass tube but mechanically coupled 


OOOO ae ni 





Fig. 2—Heart of this frequency meter 
is this tuning condenser built around a 
standard Starrett machinist’s microm- 
eter. The instrument withstands port- 
able usage without loss of calibration. 


percentage change in frequency. One 
dia] division represents very nearly 
the same percentage change in fre- 
quency at any potrion of the dial 
range. 


Fluoroscopic Image Brightened 





to it is a simple optical microscope 
with a magnification power of ap- 
proximately 9. 

In use, the new X-ray image am- 
plifier is used in place of the con- 
ventional fluoroscope screen and 
X-rays pass through the hemispher- 
ical end of the glass tube to the 
internal screen which then fluoresces. 
The fluorescent light sets electrons 
free from the photocathode with the 
number of photo-electrons released 
proportional to the intensity of the 
fluoroscopic screen. The luminous 
image with all its variations in bright- 





Another interesting feature of this 
instrument is its internal calibrator 
design. This calibrator has a low- 
drift quartz crystal in a stable Cady 
oscillator circuit. To compensate for 
the slight temperature error of the 
crystal, the crystal holder is mounted 
on the rear side of the panel in ther. 
mal contact with a front-side ther- 
The 


graved with a scale, determined jn- 


mometer. thermometer _ is en- 
dividually for each crystal, on which 
the correct dial checkpoint is  indi- 
cated automatically with varying tem- 
perature. Ambient temperatures from 
20 to 120 F are covered. This method 
dispenses with the weight, cost and 


maintenance of temperature-contro] 


[ 
{ 


apparatus. C) 


1000 Times 








ness is thus transformed into an 
electronic image with corresponding 
variations in current § density. By 
means of an electrostatic electronic 
lens this image is reproduced on the 
viewing screen, reduced 9 times in 
size. The energy of the electrons 
falling on this screen is in part con- 
verted to fluorescent light, reproduc- 
ing the image on the viewing screen. 
This reduced image is viewed through 
a simple microscope M of about 9 
magnification, which shows the image 
erect and in its original size but 1000 


times brighter. 


COVER PICTURE—Motor-driven Toaster 


WITH THE STATED OBJECTIVE of de- 
veloping a completely automatic toast- 
er whose cycle is initiated by bread in 
a slot, engineers at the Toastmaster 
Division of McGraw Electric Com- 
pany started a design program in 
1938. First attempt, completed in 
1940, was solenoid operated; bread 
placed in toaster slots closed a switch 
which energized a solenoid and low- 
ered the bread; spring tension raised 
the toast. It made good toast but 
was noisy. 
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Next step was a_ thermostatically 
operated toaster which was silent and 
made good toast, but variations in 
line voltage were difficult to com- 
pensate. Third approach was a model 
operated by an electromagnet; the 
bread was lowered by its own weight 
and raised by power. This mechanism 
also developed some limitations, par- 
ticularly in raising the toast without 
interrupting the cycle. 

Finally, in the new toaster shown 
here an electric motor for both low- 


ering and raising the toast gave the 
answer. Toasting time is controlled 
by a bimetal unit which compensates 
for both voltage and ambient tem- 
perature variations. When the bread 
slice rests on the switch in the bottom 
of the carriage, the motor is energized 
to pull the carriage down and then 
turn off the heating elements. At the 
end of the timed period the heating 
elements are turned off and the motor 


r~ 


drives the carriage up. JOU 


ELECTRICAL MANUFACTURING 





Now available... 


fone 


JUNE 


Write on your company letterhead for 
the new 4 page technical bulletin on R/M 
Teflon Tape. Samples of R/M_ Teflon 
Tape in colors are included with each 
bulletin. This tape is now furnished in a 
range of colors established by NEMA 
for polarity identification. 

R/M 
unusual 


Teflon Tape is characterized by 
heat resistance, zero moisture 
absorption, toughness over a wide range 
of temperatures, excellent electrical prop- 
erties even at high frequencies and volt- 
ages, and extreme inertness to chemicals. 
Taping operators find R/M Teflon Tape 
easy to handle. It has no saw-toothed 


edges. It is strong and smooth, and 
“snugs down” easily. 


THICKNESSES. .. .0.0025” and heavier. 
WIDTHS. ...%” to 12”. 


RECOMMENDED FOR WIRES 
AND CABLES 


Insulation on high frequency and high 
voltage wires and cables and high tem- 
perature hookup wires for 
appliances. 

FOR MOTORS AND GENERATORS 
Conductor insulation for armature or 
field, coil wrappers, slot liners, taping of 
coils, lead insulation, and coil separators 
within slots. 

FOR DRY TYPE TRANSFORMERS 

AND COILS 

(where operating temperatures may 
become high) 


electrical 


Conductor insulation, layer insulation, 
taping of leads, and taping over outside 
of completed coils to provide part of 
the ground insulation. 


R/M 


*Du Pont trade-mark for its tetrafluoroethylene resin. 


RAYBESTOS-MANHATTAN, 


ASBESTOS TEXTILE DIVISION 


FACTORIES: Manheim, Pa. « No. Charleston, S.C. « Bridgeport, Conn. * Passaic, N.J. * Crawfordsville, Ind. 


TEFLON Products Include Tubing, 


For complete details, get your copy of 
the new bulletin on R/M Teflon Tape 


Rods and Sheets 


INC. 
MANHEIM, PA. 


RAYBESTOS-MANHATTAN, INC., Manufacturers of Asbestos Textiles ¢ Teflon Products « Packings e Industrial Rubber Products 


Abrasive and Diamond Wheels 
Rubber Covered Equipment « 
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Precision Cast Evacuator Valve 


H. Glynn Warren 
Superintendent of Engineering 


Consolidated Vacuum Corporation 


To propuce A vAcuuM of the order of 
| micron for processing TV tubes, a 
“packaged” unit designed by Consoli- 
dated Vacuum Corp., Rochester, N. Y., 
includes a mechanical pump and a 
three-stage oil diffusion pump tied to- 
gether with semi-automatic controls, 
and mounted on casters as shown in 
Fig. 1. Heart of the control systems is 
a _ three-position 
valve controlled by 
cycle switch. 


solenoid-actuated 
a three-position 


As first designed, the valve body 
consisted of three brass forgings which 
were machined and then assembled by 
brazing. After finish machining the as- 
sembly had to undergo a rigorous test 
for leakage which resulted in the re- 
jection of a large proportion of the 
parts produced. In an effort to in- 
crease production and reduce costs, 
CVC engineers consulted with Alloy 
Precision Castings Company, Cleve 
land, on the possible production of the 
part as a mercasting (frozen mercury 
pattern investment casting ).° Cooper- 
ating personnel of both companies pro 
duced a design for a one-piece valve 
body, Fig. 2, which is cast so as to re- 
quire only a small amount of finish 
machining. 

Two molds are used to produce sep- 
arate frozen mercury patterns which 
are then assembled into one patteria by 


* For further informtion on this and other methods 


article ‘‘Invest 
vent Castings’’ in May 1953, page 93 


f producing precision cast parts se¢ 





“booking” the two parts, as shown in 
Fig. 3. Due to the cohesive properties 
of the frozen mercury, the two parts 
weld together on contact. The com 
pleted pattern is removed from the 
mold and while still frozen is invested 
in a series of ceramic slurries. Then 
the mercury is allowed to come up to 
room temperature and drains from the 
mold. After firing, the mold is then 
ready for the castin 

Since the need for machining is 
climinatel, except on valve seats and 


g operation. 
f 


tapped holes, it is now possible to pro 
duce the body in Type 303 stainless 
steel. held to 


The “as cast” part is 





Fig. 2—Investment casting using froz- 


en mercury patterns made it possible 
to produce this leak-free single cast- 
ing of Type 303 stainless for the valve 
body. Alloy 


the supplier. 


I1—Packaged 


unit designed by Consolidated Vacuum 


Precision Castings Co. is 


Fig. vacuum pumping 


Corp. for evacuating TV picture tubes 


employs a_ three-way solenoid valve 
(arrow) of intricate design which 


must be free from leakage. 
0.003 in. per in. on critical dimen 
sions, and is 6 in. in diam and weighs 
Ste Ib. Mercastings are relatively free 
from porosities which tend to entrap 
gases. Thus, use of a valve body pro- 
duced by this method adds to the over- 
all efficiency of the vacuum system. 
In addition to attaining a superior 
valve body in a more desirable mate 
rial, tremendous savings have been 
realized through elimination or reduc 
tion of special tooling, machining and 
waste material, 


fabrication time, 


scrapped production and_ inventory 


records. 





Fig. 3—Three steps in the process of making the mold; left, two parts making up the finished pattern are separately 
east of frozen mercury in steel molds in a refrigerated acetone bath; center, the two mold parts are assembled; right, 
the completed pattern is enclosed in a ceramic slurry which is fired and cast to produce the finished valve body. 





CORRECTION—“Temperature-Humidity Evaluation of Plastics” 


IN THE ARTICLE “Temperature-Hu- 
midity Evaluation of Plastics” begin- 
ning on page 105, May issue, footnote 
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» to Table IV contained an error re- 


garding the identification of Grade 2 


(ASTM D-704) 


melamine 


molding 


compound. The filler is powdered 


asbestos, and not alpha-cellulose. 
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HORIZONTAL 
MOUNTING 


VERTICAL 
MOUNTING 


LOCATIONS 


If you have a Problem: 


e ELIMINATING MOTOR COASTING 
e HOLDING AN UNBALANCED LOAD 


USE MAGNETIC DISC BRAKES 


STEARNS MAGNETIC DISC BRAKES PROVIDE: 


SMOOTH STARTING —a snappy release that eliminates any drag when 
starting the motor. 


FAST STOPPING — a quick, steady pressure brings a fast stop with smooth, 


even operation. 


SAFE HOLDING — magnetically released and spring set Stearns Brakes pro- 
vide a true safety brake in the event of power failure. 


Stearns Magnetic Disc Brakes are used for holding an unbalanced load in 
position, or for eliminating coasting time of motors and machines. Available in 
sizes ranging in torque from 1.5 lb. ft. to 7500 lb. ft., for intermittent or continu- 
ous duty, standard or explosion proof enclosures. 


All major motor manufacturers either supply them exclusively, or will furnish 
them upon request. 


Send for complete information and literature by 
filling out and mailing the coupon below — today! 1017 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS MAGNETS 


STEARNS MAGNETIC, INC. 


semeeeeeeeewewe 542 South 28th Street © Milwaukee 46, Wisconsin 
i 





' 
' ; 5 
t Please send me lit- Nome Na ae RL OF oR las Wis ieee 4 
1 ' 
"erature on Stearns ' 
: iiss ciscnidcacpeciinncsattcacitliloteatastsaiticaisticciavasine Cac aescccajigaleis sdeaabusocitmediiadiatau 1 
' austeas 
1 Magnetic Disc Brakes ; 
i CP i ian sakes ished isla coset amiga iaete sca uieaiatcasea aa State _f 
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FOR HAZARDOUS FLOOR MOUNTING 





NEW COMPONENTS 


AND MATERIALS 


For further information on any item reviewed 


in this section, circle item number on postcard in 


Reader Inquiry Facility, or write direct to the 


manufacturer giving ELECTRICAL MANUFACTURING 


as the source for your inquiry 





INFINITE CONTROL SWITCH FOR ELECTRICALLY HEATED APPLIANCES 


DEsIGNED for infinite control through- 
out the entire range of heating element 
temperatures, control switch (Model 
910 tor 1250 watts; Model 520 for 
2100 watts) is planned for use with 
electrically heated appliances. In con- 
trast to heat control switches which 
are limited to between 5 and 8 tem- 
perature settings, the new switch is 
said to regulate electric heating units 
through an infinite number of inter- 
mediate settings ranging from zero up 
to the maximum rated wattage. Orig- 
inally designed to solve heat regulat- 
ing problems in electric cooking 
ranges, the new switch has applica- 
tions on other appliances, including 
those designed for 236-volt operation. 
Uses include: commercial electric 
ovens, heaters, coffee ranges, special 
hot plates, and griddles. 

The new switch can be used with 
a single coil surface element or by 
wiring dual coil systems in parallel. 
On dual coil systems uniform heat can 
be developed simultaneously in both 
elements. Models 510 and 520 switch 
are voltage compensating in all posi- 
tions except 100 per cent or “high” 


position. When set, the dial regulates 
a wide selection of electrical inputs. 
Ambient temperatures which could 
affect the control bimetal position are 
offset by a second bimetal control 
which adjusts the cam-operated con- 
tacts. 

Due to the design, make and break 
of the control thermostat (bimetal 
timer) is extremely clean. The heater 
for the control bimetal has a low mass 
and a reasonable thermal coefficient of 
expansion. This results in rapid ex- 
pansion and contraction during each 
cycle of operation. A spring loop 
couples the heater to the control bi- 
metal and transmits a force producing 
contact over-closure and over-opening 
at a favorable rate. The result is 
lengthened life and a minimum of r-f 
interference. 

Measuring 2% x 1% x 1%-in., the 
switch is housed in _ heat-resistant 
bakelite with a metal cover. The 
switch incorporates a bimetal timer 
assembly operating on one line, and 
a disconnect switch on the other line. 
Provision is also made for a pilot cir- 
cuit and to overcome arc-over prob- 





lems. Current-carrying spring mem- 
bers are chrome copper, and fine silver 
contacts are used on both line circuits. 
It has been tested and approved by 
Underwriters’ Laboratories. One-half 
million cycles of contact operation 
have produced very little wear in test 
models. Proctor Electric Co., 3rd & 
Hunting Park Ave., Philadelphia 40. 
Circle No. 1, Reader Inquiry Facility, page 24 


HIGH-TENSILE-STRENGTH TUBING HAS GOOD ELECTRICAL QUALITIES 


SAID TO PROVIDE increased wall 
strength, improved dielectric and other 
electrical properties, as well as high 


chemical and moisture resistance, new 
tubing is available in all widths and 
lengths. Designated Resinite, it is 


available in round, square, rectangu- 
lar and oval shapes. Inner diameters 
range from 0.125 to 3 in., with wall 
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WITH ITS WORK CLOTHES ON 


,.... that’s Chicago Molded Plastics 


Beauty . . . plus genuine utility. You see it wherever 
you see Chicago Molded Plastics . . . in radio and TV 
cabinets, air conditioning units, appliance handles and 
housings . . . improving the eye-appeal of a product 
... setting it apart as a thing of beauty . . . and, at the 
same time, improving its utility and service. 


Here, for example, are two parts recently molded for 
Mitchell Room Air Conditioners. There’s no question- 
ing the beauty of the grille, rich and lustrous in Dec- 
orator’s Beige. But it’s more than that. It’s strong, 
tough, easily withstanding the handling and abuse that 
come with frequent adjustments. It is not affected by 
moisture or by the continual changes in temperature. 
And, with all this, its beauty never fades for the rich 
color is molded in . . . goes all the way through . 
can’t wear off. The sleek, black condenser fan ring is 
molded plastics, too...tough... unaffected by the action 
of the condensate . . . or by temperature changes. 


The beauty of molded plastics . . . their inherent 
qualities . . . and the methods by which they are mass- 
produced . . . offer advantages unequalled by any other 
material or method. And there are a host of products, 
including furniture and furniture components, where 
these qualities can be most effectively utilized ... 
usually with worthwhile economies. Development work 
is necessary, of course. And that’s where we can be of 
tremendous help. Our engineers have officiated at the 
birth of hundreds of now-famous plastics applications. 
They'll be happy to serve you in the same way... 
without obligation. And as for quantity and size, just 
remember ... we have the most modern facilities for 
the mass-production of even the largest molded plastics 
parts made. 


So ... talk things over with a Chicago Molded 
engineer . . . soon. Just write, wire or phone . . . today 
. . . for prompt action. 


CHICAGO MOLDED PRODUCTS CORPORATION 


eo 
CUSTOM MOLDERS OF au AY Wy Member, Committee on Large Plastics Moldings, 
1024 NORTH KOLMARA AVENUE, CHICAGO 51, ILLINOIS S 
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Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 





aCe 


= AND 


r °9 


.-. for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 


mum wear. 





EXTENSIVELY USED IN 


SELSYNS 
ROTATING THERMOCOUPLE and 
STRAIN-GAGE CIRCUITS 
ROTATING JOINTS 
GUN-FIRE CONTROLS 
DYNAMOTORS etc. 


Wide range of grades available for standard 
and special applications. 

Brush holders and coinsilver slip rings avail- 
able for use with Silver Graphalloy Brushes. 


OTHER GRAPHALLOY PRODUCTS: 





Write us for Data Sheets and further information. 


Te aL eee meh 


1059 NEPPERHAN AVENUE * YONKERS, NEW YORK 


CT] Please send data on Graphalloy BRUSHES and CONTACTS 


C) Send dota on BUSHINGS 


NAME & TITLE 
COMPANY 


STREET 


thicknesses from 0.006 to 0.100 in. 

Tubes can be supplied threaded in- 
side or outside, slotted, punched, or 
embossed. Threaded forms in- 


corporate a special three-row design 


coil 


to afford axial pressure in excess of 
25 Ib. Torque can be controlled to 
+ J] in.-oz, which eliminates wobble 
or freezing of cores, thus permitting 
accurate, as well as frequent coil ad- 
justment. 

Special sizes with small inner di- 
ameters are available for use as screw 
insulators in relays and transformers 
where high quality insulation is es- 
sential. Heavy wall tubes provide 
adequate tensile strength for use as 
shafts in electrical or electronic ap- 
plications in which metal might pro- 


BALANCING MOTOR FOR 


REVERSIBLE two-phase balancing mo- 
tor having a rated speed of 333 rpm 
(at no-load) is commercially 
available. Although designed for use 
in electronic recording 


now 


instruments, 
the new drive motor can be applied 
to other remote- 
control devices, and measuring instru- 
ments. Applications include use in 


sery o-mechanisms, 


equipment requiring positive position 
ing by means of a 60-cycle low inertia 
drive motor capable of being operated 
fromm an electronic amplifier. Design 
features include: an air vent; self lu- 
brication; and the two ball 
bearings and one needle bearing in- 


use of 


stead of three sleeve bearings found 
in many other drive motors. The air 


| vent relieves the oil seal from pressure 


or triction. Self lubrication is accom 


| plished by means of an idler gear. This 





duce undersirable inductive effects. 
Dielectric strength (short time) js 
about 2600 volts, with a wall thickness 
of 0.012 in. Precision Paper Tube Co.. 
2035 W. Charleston St., Chicago 47. 
1. 

r No. 2, 


INSTRUMENTS 





gear dips into the oil reserve as it ro- 
tates in the bottom of the gear housing 
and transfers the oil to the bearings 
through the rotor pinion. The two- 
second motor is designed for use in 
temperatures ranging from 20 to 175 
F. it draws about 13.5 watts and op- 
erates on a frequency of 115 volts, 
60 cycles. Industrial Div., Minneapolis- 
Honeywell Regulator Co., Wayne and 
Roberts Aves., Philadelphia 44. 
No. 3, ry f t 


SPECIAL-SERVICE FHP MOTORS 


Two new. special-service, fractional- 


horsepower motors, for applications 


requiring moderately high | starting 


| torque, are rated at 42 and %4 hp, 1725 
| 


rpm. The new motors can be mounted 
in any position, and are easily recon- 
nectable at the terminal board for 115 
or 230 volts. Additions to the Form 
G 44-'% hp series, they are said to be 
smaller and lighter in weight than the 
corresponding general-purpose ratings. 
With starting currents which conform 
to NEMA standards, the motors can 
be used in evaporative coolers, milk- 
ing machines, compressors, and other 
applications. General Electric Co., | 
River Rd., Schenectady 5, N. Y. 


AVAILABLE for general industrial are 
clutches. 
Model MOS (single) and MOD (du- 


oil-actuated multiple-plate 





| OIL-ACTUATED MULTIPLE-PLATE CLUTCH 


plex). Clutches are said to require no 
adjustments and to features higher, 
more constant torque capacity and 
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ce LARK 1: CY’ STARTERS 
efficiently control STAMETS Heavy-Duty 
Machines and speed shell production! 


> 
In several plants, Wm. K. Stamets No. 2R Shell 
Cut-Off machines, and Shell Lathes are producing 
105 MM and 155 MM shells at a high rate. 


Three types of machines, all with CLARK CON- 
TROL, are used in each production line. A cut-off 
machine faces the solid end of the forging and cuts 
off the open end to the required length. The Rough- 
ing Lathe roughs out the shell, and the Finishing 
Lathe gives the shell its final contour and finish. 


Ek 


Depending on the size of the shells, and the 
optimum cutting speeds, the cut-off machines turn 
out 34 to 60 shells per hour. 


While not completely automatic, the entire process 
is greatly simplified, loading and unloading, 
cutting off and turning of the shells is accomplished 

with a Foot Pedal, a’’start’’ push button, and motion 
EP , o cee ee an is stopped by a Limit Switch. 


CLARK Control for Stamets Shell Pe oe fae : ; a 4 
Roughing or Finishing Lathes. Type ne et ; om “ STAMETS No. 2R 
“CY” Contactors and Starters are used ‘ . 4 Shell Lathe. 




















Desirable cushioned stopping of the 
roughing spindle motor is accom- 
plished by using current limiting 
resistance in the reverse plugging 
circuit. Smooth fast stopping, with no 
shock to the machine and no inter- 
ference with production rate results. 


Clark Type “CY” Starters and Relays 
controlling the Finishing Spindies pro- 
vide completely satisfactory service. 


Machine tool control problems are 
easily solved when CLARK TYPE 
“CY” equipment is used. 


You'd better try CLARK type “CY” 


tHe CLARK CONTROLLER co. 


C 
Ui 
NEERED ELECTRICAL CONTROL + 1146 EAST 152N°0 STREET, CLEVELAND 10, OHIO 
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Born of Research 


PROVED BY 
PERFORMANCE! 





Motors for nearly every 
purpose including 
gearmotors. A. O. Smith 
offers you a wide range 
of types and sizes 

from \% HP to 500 HP. 


Here’s a handsome motor with pleasing 
lines to enhance the appearance of any 
driven machine. More important, when 
you look inside you can see rugged con- 
struction, high quality materials and 
advanced engineering refinements. 
Add them up and you get years of de- 
pendable, trouble-free service backed 
by a nationwide organization of serv- 
ice and warehouse facilities. Write for 
latest bulletins. 


A. O. Smith, known for progress in 
research, engineering and production 
for three generations, offers you a 
complete line of Polyphase and Single 
Phase Motors. Wide variety of enclo- 
sures and mountings for every stand- 
ard and special purpose applications. 


AO.Smith 


7 
5715 SMITHway St., Los Angeles 22, California 
1000 Webster St., Dayton 4, Ohio * Offices in Prin- 
cipal Cities « International Division, Milwaukee I 





c bi 





A. O. Smith Corporation 

Motor Division 

5715 SMITHway St., Los Angeles 22, Calif. 
Please send me latest bulletins on 
SMITHway Polyphase Horizontal Motors. 


a 


Company 
Street 
City 
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longer wear life. Clutch design is 
based on the standard type of me- 
chanically actuated clutch. It con- 
tains an integral oil cylinder to clamp 
the plate stack. Snap rings are em- 
ployed to provide easy disassembly. 
Main advantage of the new clutch is 
that no adjustment is required to com- 
pensate for friction plate wear, since 
the floating or pressure plate is the 
ram of the cylinder. As the plate stack 
wears, the ram travel increases auto- 
matically and the torque capacity of 
the clutch for any given oil pressure 
is always a constant. The oil-actuated 
design permits the torque capacity to 
be directly proportional to the applied 
oil pressure, since this pressure creates 
the clamping force. Twin Disc Clutch 
Co., Racine, Wis. 


Circle No. 5, Reader Inquiry Facility, page 247 
P-N-P JUNCTION 
TRANSISTOR 

Now commercially available are three 
types of P-N-P junction _ transis- 
tors, useful from d-c to low radio 


frequency in high gain amplifiers, os- 
cillators and shaping circuits. Units 
are sealed in a thin plastic shell only 
0.120 in. x 0.343 in. x 0.375 in. Leads 
may be soldered in, or clipped to plug 
into a standard transistor or hearing 
aid socket. The assymetrical lead spac- 
ing insures proper polarity and fits the 
standard subminiature socket (pro- 
posed JETEC standard). 

Excellent performance, it is said, 
can be obtained with as little as 0.5 
ma at 1.5 volts of collector voltage. 
Under these conditions the high-gain 
type RR 20 has a current amplification 
of 40 and a power gain of 36 db. Gen- 
eral-purpose type RR 14 and economy 
type RR 21 each has a current ampli- 
fication of 25. The RR 14 and RR 20 





have cut-off currents of only 10 mi- 
croamp. Radio Receptor Co., Inc., 25] 
West 19th St., New York 11. 

circle No. 6, Reader quiry Facility, page 247, 


VIBRATION-ABSORBING 
MATERIAL 


High compressibility with immediate 
recovery is a characteristic of a new 
shock and vibration-absorbing _resili- 
ent board material known as Vibra- 
glass. Developed initially for military 
applications, material can be used for 
vibration-absorbing mounts for heavy 
and light machinery, mounts for elec- 
tric motors, lightweight shock-absorb- 
ing mounts for aircraft instruments and 
other applications. Made of glass fibers 
compressed and bonded, material can 
support vibrating loads as great as 
2000 psi at temperatures from —100 
F to 375 F. By means of a special 
stabilizing process the basic compo- 
nents can be varied with respect to 
resiliency, spring rate, vibration-ab- 
sorption characteristics, and space re- 
quirements. Variables include glass 
fiber orientation, quantity and nature 
of binder, pad thickness, density and 
degree of stabilization. Material shows 
no lateral expansion during compres- 
sion. Its inorganic glass fibres are re- 
silient to fire, moisture, oil, and fungi. 
It is insoluble in water and common 
solvents. Vibraglass meets the require- 
ments of government specification 
MIL-C-17435 (BuOrd). Glass Fibers 
Inc., 1810 Madison Ave., Toledo 2, 
Ohio. 


Circle No. 7, Reader Inquiry Facility, page 
HIGH FREQUENCY 
IMPULSE RELAY 


Originally designed for use in ana- 
log computors, Type T relay is now 
available for other applications re- 
quiring a highly sensitive relay free 
from contact bounce and capable of 
a very great number of operations at 
extremely high speeds. 

Its pull-in time of 120 microsec and 
drop-out time of 100 microsec enable 
this relay to follow up to 2500 eps. It 
is aperiodic to 1000 cps and will re- 
produce signals at speeds up to 1000 
cps; at speeds over 1000 cps the time- 
distortion is minimal. 

Major feature of relay is its ability 
to repeat weak signals of varying 
length with a minimum of time-dis- 
tortion and, of course, to maintain this 
ability over long periods without at- 
tention. Factors contributing to its 
repetition accuracy include: high sen- 
sitivity, low hysteresis, short-transit 
time, and complete absence ef contact 
rebound. 

In a typical application, it has a life 
expectancy, following a run-in period 
of 1 x 10° operations, of 5 x 10° op- 
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Give DOT the job of keeping your fastening methods 
up to scratch. A survey of your assembly operations may 
reveal costly fastener deficiencies that could be remedied 
simply by using special-purpose DOT fasteners specifically 
designed for their jobs. 


With wide experience in the design and volume production of special 
fasteners for use in automobiles, aircraft, electronic apparatus, 
appliances, furniture ... United-Carr’s engineering staff 
is ideally equipped to serve you. 





It is important, however, to call in United-Carr before your new 
designs are frozen for production. It is in the planning stage 
that you can make most effective use of our specialized services. 






UNITED-CARR FASTENER 
Cambridge 42, Massachusetts 


MAKERS OF FASTENERS 
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specify [master 


Size or shape of a glass part is no problem for Lancaster 
Lens. Your product may call for a part as small as the 5.” 
indicator or as large as the 13” x 10” battery jar shown above. 
Or your part may be even smaller or larger than these exam- 
ples. But whatever the size or shape, you know that Lancaster 
is equipped to handle it. Any special shape can be designed 
to your exact specifications . . . produced to exact tolerances. 
There’s no warping, rusting, staining, rotting or discolor- 
ing with Lancaster Glass. It’s strong; it cleans easily. And 
you'll find it less expensive than substitute materials. Before 
your product design gets to the drawing board . . . consider 
glass for component parts .. . LANCASTER GLASS. Find 


out the facts now . . . write, wire or phone today. 


some of the many uses of Lancaster custom-made’ glass 





glass parts aircraft and electronic and industrial 
for appliances automotive glass parts glass of all kinds 


THE Lancaster Leuds COMPANY 
LANCASTER, OHIO 


Please send your free portfolio on the many uses of Lancaster glass. 
NAM TITLE 

COMPANY. 

I anecdote ics csc ad chaise 
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erations with a 0.75 ma contact load 
over a six-month period without read- 
justment. It has a single-winding, 
bobbin-wound coil. Its contacts, made 
of platinum-iridium, are rated at 0.05 
amp max, 50 volts a-c, non-inductive. 
Contact gap is 0.0005 in.; type is Form 
A (SPST, normally open). Other 
typical specifications are operate delay 
100 to 180 microsec; release delay, 60 
to 120 microsec; dielectric strength 
500 volts rms. Dimensions are 1%» 
in. diam x 26 in. overall; weight is 
5 oz. Relay is equipped with a mica- 
filled bakelite plug, to fit a standard 
8-pin octal socket. The removable 
dust-tight cover is slip-fitted to the 
base. C. P. Clare & Co., 4719 W. Sun- 
nyside Ave., Chicago 30. 
No. 8, Reader Inquiry Fa 


SINGLE-TURN 
POTENTIOMETER 

Model Y Series potentiometers feature 
high precision combined with small 
size. Only 1%4 in. in diam and weigh- 
ing only 3 oz, the Model Y Series are 
available in five mounting styles. For 
many uses where manual operation is 
required, a threaded bushing mount 
is available. For automatic control, 
as in servo computer systems, the 
Series is available with servo flange 
mounting, or with two-hole servo 
mounting. Both types of servo mount 
are available with either sleeve bear- 
ings or ball bearings. Outstanding fea- 
ture is the fool-proof external phasing 
clamp which permits simple and ac- 
curate phasing in the field, even after 
installation. Potentiometers may be 
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With 


ATIONAL CARBON has always concentrated 

on uniform brush grades of wide-scale appli- 

cation. Today, there are “National” brushes to keep 

‘em rolling longer, more economically, all through 

the mill—from main drives to midget regulators and 

throughout the full range of mill-type and general- 
purpose motors. 

Wherever it’s to your advantage, you can standard- 
ize on certain “National” STANDARDIZED brushes 
for a high percentage of your over-all brush require- 
ments... with consequent savings in brush cost, simpli- 


ATIONA 


TRADE -MARK 


FOR FURTHER INFORMATION, 
CALL YOUR DISTRICT OFFICE LISTED BELOW. 


NATIONAL 
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STANDARDIZED BRUSHES 





Courtesy of Carnegie Illinois Steel Corporation 


ROLLING AU Through the Mill 


L BRUSHES 


fication of ordering procedure and quicker delivery. 

NATIONAL CARBON representatives will gladly help 
you set up such a program of standards for your own 
plant — based on “National” STANDARDIZED 
brushes and utilizing the wide variety of Stock and 
Catalog items available in the “National” brush line. 


HERE’S WHY “NATIONAL” BRUSHES ARE BETTER: 
@ Service proved dependability 
commutation factor 
@ Long life 


@ Closely controlled 
@ Minimum commutator wear 
@ Uniformity from shipment to shipment 


The term ‘‘National’’, the Three Pyramids device, and the 
Silver Colored Cable Strand are registered trade-marks 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 





District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


In Canada: 
NATIONAL CARBON LIMITED 
Montreal, Toronto, Winnipeg 
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Exclusive Bullile(tenlL<cm construction 


assures a positive, low-friction seal 


A: every pressure—from the lowest to the highest—Garlock 
CHEVRON packing provides a positive, low-friction seal. CHEV- 
RON is ideally suited for use on hydraulic cylinders (both single- 
acting and double-acting), hydraulic rams, plungers of pumps and 
other reciprocating rods. 





The exclusive hinge at the apex of each ring makes this packing 
flexible and sensitive to pressure changes. When the pressure is on, 
CHEVRON packing seals firmly both on the inside and outside 
edges. When the pressure is off, CHEVRON packing maintains a 
positive seal yet allows the ram or rod to return without binding. 
This automatic action not only prolongs the life of the packing but 
also increases the efficiency of the equipment on which it operates. 

That is why many manufacturers of hydraulic cylinders, jacks, 
lifts and presses use Garlock CHEVRON packing exclusively. 

Whether your job is plant maintenance or manufacturing new 
equipment, ask us about CHEVRON packing—the exclusive prod- 
uct of Garlock’s own factories. Garlock CHEVRON packing is 
available in many materials such as: cotton duck with rubber or 
neoprene binder, asbestos with rubber or neoprene binder, hycar, 


“Teflon,” and ‘‘Kel-F.” 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 
In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 


Branch Offices in Most Principal Cities 


*Registered Trademark 


(;ARLOCK 


PACKINGS, GASKETS, OIL SEALS, 
MECHANICAL SEALS, RUBBER EXPANSION 


JOINTS 


PR REI # 











furnished with as many as 14 sections 
ganged on a single shaft; as many as 
17 taps per may be made, 
Model Y Series are available with re- 
sistance values ranging from 50 to 
50,000 ohms, with 242 watt power rat- 
ing. A 4‘ in. coil provides a standard 
linearity tolerance of +0.5 per cent 
with tolerances as low as +0.25 per 
cent being available on special order. 
In addition to stocked standard mod- 
els, special-order types can be ob- 
tained. Helipot Corp., 916 Meridian 
Ave., Pasadena 18, Calif. 

No. 9, Reader Inquiry Facilit 


section 


MINIATURE D-C 
CONTACTORS 
Developed for high current applica- 
tions in aircraft and similar uses is a 
new line of miniature d-c power con- 
tactors designated the MB Series. Con- 
tactors are available in an open model 
(4% x 158 x 1%8 in. high) or in her- 
metically sealed K cans (1'32 x 1% 
x 2% in. high). Open units are equip- 
ped with % in. pure silver contacts and 
solid silver shorting bar rated at 60 
amp, 28 volts d-c, non-inductive load. 
Contact arms are heavy brass with 
large, tinned solder terminals. Contact 
arrangement is 1 Form X (single pole, 
single throw; normally open; double 
make). 

The pin-hinged armature is equipped 
with a spring assembly which equalizes 
a high contact pressure of approxi- 
mately 250 gm. MB Series contactors 
pull in at 75 per cent (max) of nom- 
inal voltage and drop out at 50 per 
cent (max). Coils are wound on mold- 
ed bobbins and varnish-impregnated 


POWER 
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Important savings at Eureka-Williams Corp. because 


LL drawings are 
reproduced on 
Kodagraph 
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)- Positive photographic intermediates are produced directly, with- for exposure; standard photographic solutions for processing. 
n out the negative step. A standard print-making machine is used A fast, easy room-light operation that saves time and money! 
In print production... no wear-and-tear to — original drawings, will not smudge or lose line 
valuable originals. The Eureka-Williams density with repeated printings . .. will produce 
Corp., Bloomington, IIl., protects its ever- highly legible prints time after time. Further- 
growing investment in drafting time and dollars more, their dense photographic black lines and 
by using low-cost Kodagraph Autopositive in- | evenly translucent base permit running the 
l= : . - . 
termediates to obtain the desired number of prints at uniform, practical speeds. W hich adds 
a ° Tr “ . ° 
shop prints. These intermediates, unlike the to the convenience—and the economy. 
n- 
n- 
e In drafting... revisions made 7 times 3. From this, another Autopositive inter- 
T- faster. The basic designs for Eureka- mediate is made. 
28 ys . : » , wt . Ble Ete : a3 ; 
. Williams oil burners, furnaces, and 4. Then the draftsman only has to add the 
‘i vacuum cleaners are being modified con- new design . . . and a new “file original” 
a0) stantly for the production of various mod- is ready. From it, additional Autopositives 
d. els. Here’s just one way Autopositive is can be made for print production. 
th used to boil 3 days of drafting time down 
. is tein Costs are ee wen 
e, se ; : Autopositives of ofhce records 
1. An Autopositive intermediate is made of I ; 
dle i ; and other non-translu- 
the drawing which is to be revised. 
cent records which are 
ed 2. The draftsman deletes the unwanted parts — unsuitable for use as a 
2 of this print with a razor blade. print-making masters. ' 
X1- 
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m- | 
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| “THE BIG NEW PLUS” in engineering drawing reproduction & we 
— ~ i 
eecwn: conmeesemnines MAIL COUPON FOR FREE BOOKLET ee / ene 
yr 
L se | EASTMAN KODAK COMPANY, 
earn how thousands of | ; Se ea 
ee ees Industrial Photographic Division, Rochester 4, N. Y. 
companies are simplifying | : 
routines with Kodagraph | re — eri me a free copy of your new illustrated booklet, 
Autopositive Paper, which — | New Short Cuts and Savings. 
you, or your local blue- | 
printer, can process | Name __— a ames. S : _____ Position 
quickly, at surprisingly low C 
: et ? } ¥ : Za ee a Me poe 2 eae 
cost. Write for a free copy ne 
of “New Short Cuts and | Street_ a. / ban) oP te ee 
on i Savings.” | (0) lal 
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miniature sip ring 
commutator assemblies 


© 6 INSULATED 


CONTACT RINGS 
© RING WIDTH .030” 
© BARRIER WIDTH .015” 
© RING DIAMETER .045” 
© WEIGHT 5.5 GRAINS 
(1/80 OUNCE) 
© RINGS 60-70 BRINELL 
FINE SILVER 
© TARNISH RESISTANT, 
FRICTION MINIMIZING 
SURFACE DEPOSITS 
-@ 1000 VOLT HI-POT 
BETWEEN RINGS 
© COLOR CODED LEADS 


TESTED AT 
12,000 RPM 


SILVER ON 
ONE PIECE 
NYLON 


8 FLAT RINGS 
- WITHIN 
4%" RADIUS 


~~ *PATENTS PENDING 


ELECTRO TEC 


PRODUCTS OF PRECISION CRAFTSMANSHIP 


tiie icra? 


PROBLEM: ULTRA MINIATURIZATION — Design 


and mass produce an extremely miniaturized slip 
ring assembly. Reduce diameter of rings to absolute 
minimum to lessen torque friction. Maintain micro- 
tolerances; eliminate accumulated errors common 
to “assembled” slip rings. 


SOLUTION: ELECTRO TEC EXCLUSIVE* METHOD 


of unitized, one piece construction provided a 
prompt, economical solution to this problem. Final 
design was even smaller than was originally speci- 
fied and tolerances were held to closer limits. 


Same Exclusive* One-Piece Construction Used in 
All Electro Tec Assemblies 


Diameter of Electro Tec assemblies range from 
.045” to 24” cylindrical or flat. Cross sections of the 
rings may range from .005” to .060” or more. Rings 
are polished to a jewel-like finish ...can be held to 
four micro-inches or better. Regardless of size, the 
same exclusive Electro Tec manufacturing tech- 
nique is used to guarantee precise concentricity, 
higher dielectric strength, longer life and closer 
tolerances. 
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WRITE FOR LITERATURE! 


A completely illustrated, four poge folder 
contains full information on Electro Tec 
Miniature Slip Rings and Commutotors. 
Describes the Exclusive* method of con- 
struction that has made Electro Tec the 
leading supplier to America’s major in- 
strument manufacturers. Send for your 
free copy today on company letterhead. 


CORPORATION 


$O. HACKENSACK NEW JERSEY 


BY A NEW AND REVOLUTIONARY PROCESS © 
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for protection against moisture. Break- 
down voltage is 500 rms/min. Mount- 
ing is accomplished with four 3-48 
tapped holes on % in. centers. 
Hermetically sealed contactors are 
similar in construction to the open type 
except that they are equipped with 
Kovar glass, solder terminals rated at 
16 amp, 28 volts, d-c, non-inductive 
load. Each unit is equipped with three 
6-32 mounting studs in '%6 in. x 1¥%% 
in. triangular pattern. Potter & Brum- 
field, Princeton, Ind. 
No. 10, Reader Inquiry Facilit ige 247 


POPPET-TYPE 
SOLENOID VALVE 


New super-duty four-way _ packless 
poppet-type solenoid valve will operate 
up to 750 cps for intermittent duty and 
up to 500 cps continuous duty with 
air, gas, or water as the medium. Suit- 
able for double-acting pneumatic or 
hydraulic equipment, valves are useful 
for high-speed operation on machine 
tool and other applications. By replac- 
ing the rear plate, the four-way oper- 
ation can be changed into a five-way 
operation. In four port (common pres- 
sure) operation, an optional adjustable 
How regulating device permits the 
operator to control supply of air, gas, 
or liquid to cylinder No. 2. With this 





regulated 
cylinder No. 2 could furnish the power 
stroke, while full line pressure to cyl- 


construction, pressure to 


inder No. 1 could provide quick re- 
turn. With five port operation, two 
separate operating pressures are pos- 
sible. 

Features of valve include: poppet- 
type, bevelled stainless steel seats and 
disks; guided, inserted seats (no 
threads) provide perfect alignment 
and tight seating; few moving parts; 
and short stroke. 

Pressure return of the pilot core 
eliminates sticking due to residual 
magnetism or possible binding. It can 
be mounted in any position without 
affecting proper operation. Valve con- 
nections may be made to the front, 
rear, and top, or may be brought into 
the bottom for pad (manifold) type 
mounting. The standard solenoid en- 
closure meets both watertight and 
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| Are you profiting from these advantages of Class H insulation? 











3 
a 
o 
n 
t 
e 
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|- 
SS 
te 
id 
th 
t- 1. More power for ‘full speed ahead.” Class H motors and cables are 2. Built-in protection for fewer power interruptions. Class H generators 
or setting new performance standards for naval vessels — with the help of and transformers provide more efficient and reliable operation... need 
ul MICO Class H electrical insulating materials. Class H equipment packs less maintenance... take more frequent overloads. Although the initial 
more power with less weight, less copper, less insulation... has a longer cost of Class H insulating materials is somewhat higher, Class H means 
ne useful life...is less subject to breakdown. long-term savings ... increased profits. 
C- 
.T- 
ay 
~ 
ile 
he 
aS, | 
his 
i 
| 
3. Maximum power, minimum maintenance. More and more Diesel-elec- 4. Increased safety against hazards. Risk of fire and explosion is mini- 
to tric locomotives are using Class H electric motors and MICO Class H insu- mized in automatic mining equipment designed with Class H electrical 
wer lating materials. MICO was one of the original developers and is today insulation. MICO’s Class H insulating materials are also helping to make 
alt one of the leading manufacturers of these superior insulating materials. possible more compact design in this type of equipment. 
Te- 
a When you turn to Class H, take advantage of MICO’s experience in this fast-moving 
field. MICO has the finest equipment in the country for producing extremely high- 
pet- quality silicone fabrics, silicone laminates and silicone-mica combinations. 
and | MICO produces a complete line of Class H insulating materials, as well as all 
(no | standard types...and fabricates special parts to your specifications. We will be 
nent glad to consult with you about your electrical insulation problems. Write today. 
arts; 
core a 
dual \ olin | 
can | in Electrical = | 
hout \neetation_ 4] a 
con- yy whedon 
va MICA /MAUZZU0E COMPANY 
into 
type : Schenectady 1, New York 
en- | Offices in Principal Cities 
and AMICOID © (Laminated Plastic) * MICANITE © (Built-up Mica) ¢ EMPIRE ® (Varnished Fabrics and Paper) « FABRICAT MICé 
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explosion-proof requirements. Unit has 
no stuffing boxes of any kind. Standard 
IPS threaded connections are used 






Four sizes are available: %s, 42, 34, and 
| 1 in. pipe connection. Automatic 
Switch Co., 393 Lakeside Ave, 
Orange, N. J. 

No. 11, Re 


performance- 


matched for 


ELECTRONIC VARIABLE 
SPEED CONTROL FOR 
UNIVERSAL MOTORS 


New line of electronic ~Servospeed” 
systems for the speed control of series 
or universal motors are suited to the 
speed control of fractional and = sub- 
fractional horsepower motors. A speed 
range of as much as 100:1 can be 
achieved with motors having a base 
speed of 5000 rpm or higher. Three 


wire motors may be controlled for 
SELENIUM one direction of rotation, and four- 


wire motors may be operated by means 








of a small reverse switch, in either di- 


RECTIFIER =" 
An electronic servo circuit provides 
stepless speed control and employs a 


are rated and matched EXACTLY 
to guard against OVERLOADING-OVERHEATING 


Rv in your equipment are as dependable as their weakest cells. With 


rectifiers operating at rated load, over-rated cells tend to over-load ... 





over-heat and age excessively. If one cell fails, the entire rectifier—and your 


equipment—may fail. composite torque-speed feedback sig- 
nal which, it is claimed, offers many 

In Vickers rectifiers, each cell is accurately rated, its performance care- advantages over variable resistor or 
fully matched with every other cell. Load is evenly distributed, cell temperatures variable transformer speed control sys- 


tems used with universal motors. Ap- 
plications include use in industrial 
equipment, office equipment, and 
many other applications. Servospeed 
Div., Electro Devices, Inc., 4 Godwin 


are safe. There's protective margin for brief circuit overload. Vickers rectifiers, 


with performance-matched cells, are dependable in your equipment. 


: : fies " Ave., Paterson, N. J. 
more reasons & ane electroforming pre-stresses ie tie. ta ; 
+ 
why Vickers @ Hydraulic assembly assures mechanical ELECTROLYTIC CAPACITOR 
strength and dimension inte ‘ ais ; 
makes FOR TRANSISTOR CIRCUIT 
@ Rectifiers shock and vibration tested to © 
a better military specifications Tiny tantalum foil electrolytic capac- 
| itor, Type EHT, is designed for use 
rectifier @ 255 tests os sepetions guard quality in audio transistor circuitry. Capacitor 
from start to finish has high purity tantalum foil electrodes 


with high-purity paper separators im- 

pregnated with a special electrolyte. 

Anode and cathode lead wires are 

Write for Bulletin 3000. Vickers engineering service is available without obligation. securely welded to the foils for maxi- 
| mum electrical contact dependency. 

Ends are sealed with a polymerizing 
plastic that embeds the leads and sec- 
tion for maximum rigidity. Solderable 


ICKERS ELECTRIC DIVISION 
leads of tin-coated nickel wire are 


VICKERS Inc. | firmly welded to the tantalum leads 
A UNIT OF THE SPERRY CORPORATION | external to the capacitor body, to pre- 


| 


1803 LOCUST STREET ¢ SAINT LOUIS, MISSOURI | serve minimum leakage current prop: 
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ASK ESCO ... about conrinousLy VARIABLE 
FREQUENCY GENERATORS (5 to 500 cycle) 


GENERATOR SETS 


(to 20 KW) ~ oe gee 
High Frequency (to 12000 cy) , ; 
400 Cycle 


Frequency Changers 
Phase Convertors 
low Voltage DC 

High Voltage DC (2500 V) 
DC to DC; AC to AC 
AC to DC; DC to AC 

High to Low Frequency 
Low to High Frequency 

Telephone Ringing 

Moving Picture 


GENERATORS 


(to 20 KW) 


ALTERNATING CURRENT 
Single Phase 
Polyphase 
Standard Frequency ™ 
High Frequency 
Inductor Alternators 
Permanent Magnet 
DIRECT CURRENT 
Low Voltage 
Plating 
High Voltage 


CONVERTORS 


(to 20 KW) 
Phase Convertors 
Frequency Convertors 


DYNAMOTORS 


DC to AC : : , 
Any quency l -vcle ‘ c ats 
DC to DC ny frequency from 11! to 500 cycles is yours from this 7-unit con 


tinuously variable, single-phase, motor generator set. Narrower ranges 
of frequencies are available by continuously varying mechanical ratios 








by ESCO 








(to 30 H.P.) between a motor and generator. Whether you prefer electrical or 
ALTERNATING CURRENT mechanical control of frequency variation, ask ESCO. ESCO builds 
Squirrel Cage Induction them both to order. 

Wound Rotor Induction 


Synchronous 


a If a variable frequency gener: ill solve 
Helvihins a vari juency generator will solve your 
Standard Frequencies problem ... if you need a designed-to-order motor, 
High Frequencies | 


generator, convertor, or other rotating electrical com- 
DIRECT CURRENT 


yeidy ies | ponent . . . WRITE TODAY FOR THE NEW 
a “yen tne, | ESCO CATALOG 53-PD. 
oicheieiitene Or better yet, send us your particular specifications. 


Standard Voltage 
Low Voltage 





Please send Catalog 53-PD, Esco Specially 








SPECIAL APPLICATIONS Designed Rotating Electrical Equipment. 

Torque Motors : eee oeeeeeee== eeececesena - 

Brake Motors i ' 

: ELECTRIC SPECIALTY t 

NAME ‘ 

co. 

' POSITION : 

| 71 lO]tha. eh daa STAMFORD, CONN. (Please attach to, or write on, your company letterhead ) : 
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Well, maybe so. Some of them, at least. But we’re designing 
and making a lot of them—each for an individual applica- 
tion—developed, out of a 34-year background, to do that 
job just a little better than it has ever been done before... 
What, sir, are your specific requirements? 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVE., CLEVELAND 5, OHIO 
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erties necessary in transistor circuits. 
Because of the inert characteristic of 
tantalum and the stable oxide film 
long-life expectancy is inherent in the 
capacitor. Sangamo Electric Co., Mar- 
ion, Hl. 

rcle No. 13, Reader Inquir 


ONE-INCH MOTOR 


Only 1 in. in diam, motors are en- 
gineered for long life and high eff.- 
ciency. They are designed to operate 
fans, blowers, instruments, controls, 
and low-power drives. With a maxi- 
mum 115-volt input, these motors can 
be used for single, two or three phase 
400-cycle operation, at speeds of ap- 
proximately 10,500 and 21,000 rpm, 
and for single or two phase 400-cycle 
operation at a speed of approximately 
7,000 rpm. They can also be used 
for variable frequency service. Power 
ratings of approximately “400 hp can 
be obtained with the 400-cycle unit. 





Modifications include high ambient 
and high altitude versions as well as 
servo, hysteresis synchronous and 
gearmotors. Specifications for stand- 
ard model D 21UHP-1 capacitor-run 
induction motor are: 115 volts, 400 
cycles, single phase, 11,000 rpm, 400 
hp. Efficiency is 35 per cent and 
weight 3% oz. Eastern Air Devices, 
585 Dean St., Brooklyn 17, N. Y. 

e No. 14, Reader Inquiry Facility, page 247 


PLUNGER POTENTIOMETERS 


Bulletin 68, plunger potentiometers, 
are designed for industrial electronic 
control applications such as constant 
cutting speed machine tool drives, 
winder drives, processing machinery, 
and other uses. When used on con- 
stant cutting speed machine tool 
drives, the potentiometer interprets 
the position of the cutting tool for 
the electronic control system. When 
driven by a flat or rotary cam actuated 
by the cross-feed mechanism, the po- 
tentiometer may interpret position as 
a linear or non-linear function, de- 


ELECTRICAL MANUFACTURING 









as 
ad 
d- 
in 
(i) 
nd 
eS. 


nic 
int 
es, 
ry, 
yn- 
901 
ets 
for 
en 


red 





> 
x 
i 
i 
; 
y 
i 
: 
; 


The Waldes Truarce Grip Ring is a new, low cost fastener 
that provides a positioning shoulder secure against mod- 
erate thrusts or vibration. Installed on a straight un- 
grooved shaft, the Truarc Grip Ring can be assembled 
and disassembled in either direction with Truarc pliers. 


The Grip Ring can be installed tightly against a machine 
part in order to take up end-play. The basic Truarc 
design principle assuring complete circularity around 
periphery of the shaft and the ring’s unusually large 
radial width combine to exert considerable frictional 
hold against axial displacement. The ring can be used 
again and again. 


Find out what Waldes Truarc Retaining Rings can do for 
you. Send us your drawings. Waldes Truarc engineers 


will give your problems individual attention ‘without 
obligation. 


SEND FOR NEW CATALOG ® 


\qp/ WALDES 


~ TRUARC & 


REG.U.S. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, 
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NEW YORK 

WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 

U.S. PATENTS: 2.302.947: 2.302.948: 2.416.052; 2.420.921; 2,428,341: 2.439.785; 2.441.846: 2.455.165; 
2.489.380: 2.4803.383: 2.487.802: 2.487.603; 2.491.306; 2.509.081 AND OTHER PATENTS PENDING 


New Waldes Truarc GRIP Ring requires no groove, 
holds fast by friction, can be used over and over again 













Ring +5086 5555-12 | 5555-13% 


. «sol al ” Ye” [=[=| = SH,” 
7 Stet 
+.002 |+.002 |+.002 |+.002 | +.003 | +.003 


TOL. |+.0015 |+.0015 | +.002 






SHAFT DIAMETER 












Thickness 


+.002 | +.002 — 


vitine Thea 
tim. t 
load (Lbs) "7 7” 


eae eee 


1 Waldes Kohinoor, Inc., 
47-16 Austel Place, L.I.C. 1, N. Y. 
(] Please send me sample Grip-Rings 
(please specify shaft size ) 


() Please send me the complete Waldes Truarc 
catalog. 
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RING DUASNSIONS 








(PLEASE PRINT) 
Name 


Title 





Company 
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City Zone State 
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{ 


pending on the shape of the cam 
| used. The potentiometer contains 
| vitreous enameled resistance element 
_ and precious metal sliding contact 
that are protected by an oil-tight en- 
closure with external mounting holes, 
The operating plunger, with its roller- 


Equip your field men with it! 


85 











INCLUDING 
VOLTAGE 
TEST LEADS 


ACTUAL 
SIZE 





type cam follower requires only % in. 
of linear movement for complete trav- 
erse of the 10,000-ohm potentiometer, 
Dimensions are 842 in. wide x 4% in, 
diam x 7% in. high over plunger 
| roller. Ward Leonard Electric Co., 
34 South St., Mount Vernon, N. Y. 
Circle No. 15, Reader Inquiry Facility, | 24 


ge 24 





| CONSTANT CURRENT 
POWER SUPPLIES 


Electronically regulated d-c constant \ 
current power supplies maintain a 
specified d-c current in the load cir- 
cuit. Good regulation is obtained for 
all resistances from a short circuit up 
to the value across which a _ voltage 
of 150 volts would develop at a 
specified current. The regulation de- 
generates as this load voltage goes up 
| to 300 volts and higher. Any value of 
current between the minimum and 
| maximum ratings of the supply may 
| be reached with a control which is 





similar to a resistance decade. The | 
| power supplies are useful in any cir- 
cuit where a current of constant am- 
| plitude is required, such as operation 
of non-linear 


POCKET-SIZE ene 
SNAP-AROUND VOLT-AMMETER | 


thermistors, 
germanium 


devices, 


diodes, diodes, 


Measures current instantly without shutdowns or ammeter 
connections. Measures voltage accurately on a full-size cali- 
brated scale; eliminates guesswork. 





transistors, and current bucking cir- 
cuits, as well as the calibration of 
current-indicating instruments. Three 
decades and two rheostats comprise a 


PICK THE RANGE THAT FITS THE JOB: 


MODEL “10”: 0-10 AMPS AC. 0-125/250 VOLTS AC. 
MODEL “25”: 0-25 AMPS AC. 0-125/250 VOLTS AC. 
MODEL “50”: 0-50 AMPS AC. 0-125/250 VOLTS AC. 
MODEL “100”: 0-100 AMPS AC. 0-125/250 VOLTS AC. control which will allow any current 
over an approximate range of 275:1 


to be set. As a result of the design, the 





The new Amprobe Junior is ‘‘made to 
order’ for your field men, service 
men and dealers because it offers 
just the range they need, at a price 
that now makes it possible for every 
man to be equipped with one. It 
helps assure a correct installation of 
your equipment, better servicing, 
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fewer complaints. We can also make 
up custom ranges to fit your special 
requirements on quantity orders. For 
further information wire or phone col- 
lect, or write to: Pyramid Instrument 
Corporation, Lynbrook, New York. 
(Export Div.: 458 Broadway, New 
York 13. Cable: Morhanex) 


supply is not harmed by having the 
load resistance equal to a short cir- 
cuit, open circuit, or any intermediate 
circuit. The line circuit is fused 
against internal failure. An input of 
105-125 volts, 60 cycles is required. 


ELECTRICAL MANUFACTURING 
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| Wagner Electric reports “Long Life’ when transformer 


| leads are insulated with TEMFLEX 105 


Lengths of Irvington’s Temflex 105 Plastic Insulating Tubing are 
quickly and easily slipped over transformer leads at Wagner Electric 
Corporation. And once they’re in place, they’re there to stay through 

the toughest service. 


This product of Irvington’s Fibron division is approved by Under- iid 
‘ ’ : ° : ZO ook to 
writers’ Laboratories for continuous operation at 105° C.—and for 


90° C, operation in oil. IRVINGTON 


for Insulation Leadership 


} Temflex 105 Tubing retains its original high dielectric strength of INSULATING VARNISHES 
1100 vpm, its flexibility and excellent elongation characteristics even VARNISHED CAMBRIC 
after continuous high-temperature operation, varnishing, baking or VARNISHED PAPER 
ee ee VARNISHED FIBERGLAS 
immersion in chemicals, 
INSULATING TUBING 
Produced in all standard colors, readily identified by the continuously CLASS “H” INSULATION 


printed name on the smooth tubing surface. Identify it by name 
when you buy! 





A Technical Data Sheet is yours for the asking —just mail the coupon. 


Send this convenient coupon now ae 


Irvington 


Irvington Varnish & Insulator Co. 
9 Argyle Terrace, Irvington 11, N. J. 
Gentlemen: 


Please send me Technical Data Sheet on 
Temflex 105 Tubing. 





IDG cinieciednsctesheiicesiralehoeaiials cama lala ei daicsiiisiann 
VARNISH & INSULATOR COMPANY C 
Iii hinsssscsnsnnccacettii te acd ta 
| 9 Argyle Terrace, Irvington 11, New Jersey an i amen , 
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada i seaseiites denies cbasaslia ZLB svcascrieces er = 
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For the most effective solution use the 


SIMPLEST, MOST COMPACT 
MOST ECONOMICAL 
HERMETICALLY SEALED 


VAAN 












@ Actuated by a heater, they operate on A.C., D.C., or 
Pulsating Current. 

e@ Hermetically sealed. Not affected by altitude, moisture, 
or other climate changes. 

@ Circuits: SPST only—normally 
open or normally closed. 


Amperite Thermostatic Delay Relays 
are compensated for ambient tem- 
perature changes from -55° to 
AM PERITE +70°C. Heaters consume approxi- 

DELAY mately 2 W. and may be operated 

a3 me continuously. The units are most 
compact, rugged, explosion-proof, 
long-lived, and—very inexpensive! MINIATURE 


TYPES: Standard Radio Octal, and 9-Pin Miniature. 
PROBLEM? Send for Bulletin No. TR-81 





e Amperite Regulators are designed to keep 
the current in a circuit automatically regulated 
at a definite value (for example, 0.5 amp). 


e For currents of 60 ma. to 5 amps. Operates 
on A.C., D.C., or Pulsating Current. 

e Hermetically sealed, light, compact, and 
most inexpensive. 


aah 
Uda ls 


VOLTAGE OF 24V ' WITH AMPERITE 
: BATTERY & CHARGER! VOLTAGE VARIES — 
VARIES APPROX 4 ONLY 


90% 2% T65L 





Amperite Regulators are the simplest, most effective method 
for obtaining automatic regulation of current or voltage. Her- 
metically sealed, they are not affected by changes in alti- 
tude, ambient temperature (-55° to +90°C), or humidity. 
Rugged; no moving parts; changed as easily as a radio tube. 


Write for 4-page Technical Bulletin No. AB-51 











|. CO., Inc. 561 Broadway, New York 12,N.Y. 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 2B 
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Provide delays ranging from 2 to 120 seconds. 





Maximum Wattage Dissipation: T6’2L—SW. T9—10W. 


Models can be obtained with the out- 
put over a 0-150 range varying from 
1 per cent to 0.1 per cent. Supplies 
are provided with a terminal board 
with No. 6-32 screws. Dimensions of 
the four models are: panel height. 
from 5% in. to 7 in.; depth behind 
panel, 9 in. Associated Specialties Co.. 
1751 Main St., Orefield, Penna. 

e No. 16, Reader Ir ry t t ye 247 


GENERAL-PURPOSE RELAYS 


New line of general-purpose relays 
features longer life and greater flex- 
ibility of application. Operating life 
of the relays has been greatly ex- 
tended by use of a braided shunt and 
re-positioning of the shunt to reduce 
tension and wear. Additional feature 
is use of the standardized open-form 
relays with conversion kits, which may 
be stocked separately and thus pro- 
vide units with greater utilitv. Con- 
version units are available for metal 





and compound base back-mounting, 
base receptacle and relay jack-plug 
applications, and explosion-proof en- 
closures for dust tight and Class 1, 
Group D_ service. Designated as 
CR2790-E, relays are rated from 6 to 
300 volts; 60, 50, and 25 cycles, plus 
d-c; and 10 amp continuous contact 
rating. Contact arrangements include 
double-pole single-throw, double-pole 
double-throw, and single-thrown dou- 
ble-break. Relays may be used as 
starters for small a-c motors where 
motors have sufficient overload pro- 
tection or in electronic equipment and 
air conditioners, where small space 
and long relay life are major factors. 
General Electric Co., Schenectady 5, 
ees 
rcle No. 17, 


NEW GROUNDING 
DUPLEX RECEPTACLE 


New 15-amp, 125-volt combination 
3-2 wire grounding duplex receptacle 
is designed to accommodate, at either 
end, both 3 wire tangential bladed 
grounding caps (widely used on 125 
volt circuits for grounding portable 
electric equipment), and conventional 
2-wire parallel bladed caps. This re- 
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PRODUCTS wired for life 





- This U.S. Totally-Enclosed Motor... especially developed for dangerous, damp and dusty 
locations . . . gives long, trouble-free service because it combines three vital elements; 
'0- the finest wire, protective insulation and incomparable design and workmanship. 

Here, as in the manufacture of many other fine electric and electronic products, 

rs. Warren Wire is used for its easy handling, efficiency and dependability. 

There’s a Warren Wire Engineer near you trained to help you solve your wire problems 


right in your own plant. There is no obligation, of course. 


Write for new Teflon Specification +1001, dated February, 1953 

















WARREN WIRE CO mr Ate 
Plant and Main Office: POWNAL, VERMONT 


‘DETROIT CHICAGO + ‘st. LOUIS + ST. PAUL + LOS ANGELES . SAN 


Maidaliostsirers of Plain Ncdeeal. Nylon, Formvar, Toten’ and ‘Sueved Mogae 
Wires ... Teflon Meer, and peed Wire... Tinned and mae wee — 
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Pencil Sharpener Designer 


Mercury 





and dirt 





A pencil sharpener manufacturer required a small 
switch to automatically start and stop the motor of 
his sharpener when the pencil is inserted and removed. 

A Honeywell Mercury Switch met his requirements 
that such a switch must be unaffected by the presence 
of shavings or dust. 

Because the elements of Honeywell Mercury 
Switches are permanently sealed in glass there is no 
danger of the switch contacts becoming fouled by 
foreign materials. Where the electrodes are attached to 
lead wires, a heavy layer of cement prevents dielectric 
breakdown from conductive dust. 

There are over 125 types of Honeywell Mercury 
Switches to meet specific application requirements. 
MICRO field engineers will be glad to help you choose 
the type best suited to your needs. We invite you to 
call or write the nearest MICRO branch office. 


| Switches 
immune to dust 


| 
| 
| 





ceptacle, Slater No. 326, is the first 
of its type, it is claimed, to receive 
Underwriters’ Laboratory approval, 
Receptacle permits continued use of 
3-wire tangential grounding caps on 
125-volt tools and equipment while 
offering the convenience of parallel 
entrance for 125-volt appliances that 
do not require the use of grounding 
caps. Also adaptable to d-c circuits 
because of its polarized parallel en- 
trances, the construction features of 
the 326 include a grounding terminal 
permanently connected to the mount- 
ing strap. The grounding terminal 
is clearly marked and has a green 
hexagonal head screw to permit code 
identification of the grounding wire, 

Other exclusive design features in- 
clude ChannelLock terminals which 
lock wires and prevent loose connec- 
tions. Two terminal screws on both 
line and neutral sides of the receptacle 
facilitate through wiring. Slater Elec- 
tric & Mfg. Co., Inc., 56th Street and 
37th Ave., Woodside, Island, 
N. Y. 
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LINEAR MOTION 
POTENTIOMETERS 

Series of linear motion potentiometers 
designed for use in computer, tele 
metering, servo and general instru 
mentation applications are known as 
PiccOhm Series PIR. They 
provided as end actuated or side actu- 
ated Backlash in both 
forms is said to be completely elimin- 
ated. The PIR 
available as single or double potenti- 
ometer units. section of the 
single unit is 42 x 0.783 in., while the 
cross section of the double unit is *% 


can be 
instruments. 
potentiometers are 


Cross 





x 1 in. The potentiometers are de- 
signed to travel % in. to 12 in. Nor- 
mally, their linearity is 
and a resolution to 0.001 in. is avail- 
able. The potentiometers are available 
for operation in ambient temperature 


0.5 per cent 


a 





MICRO::::: 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
MAKERS OF PRECISION SWITCHES 
FREEPORT, | | 
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of 250 F; on special order, to 500 F. 
Feature of the potentiometer design 
| is the full length bearing for the actu- 
ator rod and contact block. The com- 
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Another new development using 


B. F. Goodrich Chemica 


Motor starter unit made by The Clark Controller Company, Cleveland, Obio. 
Hycar rubber-phenolic compound supplied by 

Durez Plastics & Chemicals, Inc., North Tonawanda, New York. 

B. F. Goodrich Chemical Company supplies the Hycar rubber only. 


Add Hycat...Subbiast Breakage! 2 


N testing experimental models of 
the heavy-duty, 4-pole magnetic 
motor starter pictured, breakage some- 
times occurred with the contact arms. 


This was a job where Hycar Ameri- 
can rubber could help, as it has on so 
many similar problems. Hycar was 
added to the phenolic resin molding 
compound. It provided the required 
impact strength and shock resistance. 
The experimental contact arms worked 
perfectly—breakage was eliminated. 
Full-scale production was started. 


But Hycar does even more. It also 
provides high dielectric strength; the 


GEON polyvinyl materials 
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HYCAR American rubber e 


molding compound is electrically safe. 


Hycar-phenolic compounds are 
noted for their exceptional shock- 
resistance—2 to 5 times that of con- 
ventional phenolic compounds. They 
simplify operations, too. In process- 
ing, they provide good molding 
characteristics . . . easy flow in the 
mold... resistance to cracking around 
metal inserts in the part. 

Hycar is highly versatile. It is used 
asa modifier for phenolic resins...as 
a base material ... as an adhesive base 
... asa latex for coating or impreg- 
nating. Perhaps one of the many 


GOOD-RITE chemicals and plasticizers 


raw materials 






Hycar compounds can help you im- 
prove or develop more saleable prod- 
ucts. We’ll help with technica! advice. 
For information, please write Dept. 
GH-6, B. F. Goodrich Chemical Com- 
pany, Rose Building, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 


Reg 0.5 Pat. 06 


Amuuci Ripper 
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PIEZOTRONICS MADE THESE POSSIBLE 
What can it do for you? 


Modern piezo-electric materials performing the generating function 
have improved microphones, instruments and submarine detectors 
alike. Here the piezotronic elements generate electrical signals in 
response to varying pressures. Other products make use of the motor 
function, or the electric-storage, the optical, the electro-optical, the 
condenser or the impedance functions. 


So that you can easily experiment with piezo-electric materials, in 
conjunction with your product development programs, Brush has 
prepared an “‘idea kit’’ of piezo-electric elements. This kit is avail- 
able at nominal cost. 


Send your check with the coupon today for the kit of sample piezo- 
electric elements. Or write for the new free brochure and technical 
bulletin. Find out how piezotronics can help develop new products 
for you or improve your present products. 


BRUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS ° ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT 

ULTRASONIC EQUIPMENT 


-OMPANY 
formerly 
The Brush Development Co. 
Brush Electronics Company 
is an operating unit of 
Clevite Corporation, 





BRUSH ELECTRONICS COMPANY, DEPT. SS-6 

3405 Perkins Avenue, Cleveland 14, Ohio 

Please send me the following: 

O KIT of sample piezo-electric elements. 
Enclosed is check for $9.95. 

0 PIEZOTRONICS Brochure (free copy) 

0 PIEZOTRONICS Technical Data (free copy) 





































































Piezotronics 
Sample Kit Name —_ oe 
and Company ___— plaiendietens 
the complete Title os 
story of the 
new science, Address 
EE a a 
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plete operating mechanism is open to 
view and inspection when the covers 
are removed. The potentiometers can 
either be ganged or stacked; they can 
be supplied with through shafts. The 
actuator rods are free to turn about 
their axis. When required, the actu- 
ators can also be supplied as angular 
motion actuators. Pacifle Instruments 
& Controls Co., 2315 Westwood Blvd.. 
Los Angeles, Calif. 
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RELAY RECTIFIER- 
SUPPRESSOR 


Rectifier-suppressor, Type D-2906, is 
used with d-c relays. Encapsulated 
within a thermosetting plastics mate- 
rial, unit consists of two elements: 
one provides half-wave rectification 
of the a-c input and the other pro- 
vides a path for the current resulting 
from the collapse of the magnetic field 
of the relay coil during the non-con- 
ducting half-cvcle. This arrangement 





provides chatter-free operation of the 
relay. Type D-2906 measures %4 in. in 
diam, is 1 in. long and is provided 
with three pigtail leads. The unit is 
rated 48 volts max input and 5 ma 
outpjut at 100 C. Applications include 
use with 30-volt d-c relays from an 
a-c supply. International Rectifier 
Corp., 1521 E. Grand Ave., El Se- 
gundo, Calif. 
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O-RING MECHANICAL SEALS 


Feature of new O-ring mechanical 
seals for rotating pump shafts is their 
small number of parts. Seals are de- 
signed to provide leakless operation 
of rotary shafts on centrifugal pumps 
handling chemicals, petroleum prod- 
ucts, and many others. They are fur- 
nished in Type O, an unbalanced seal 
for pressures up to 200 psi, and in 
Type OB (illustrated), a balanced 
seal for pressures up to and over 1000 
psi. Both types can be supplied with 
single spring or multiple spring, and 
in either pin-drive or sleeve-drive con- 
struction. Type O seals are furnished 
for packing space %¢ in. and larger. In 
some cases, Type O seals can be made 
for % packing space. Type OB seals 
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PROBLEM: 


To get a Thermostat Element with the stability to 
operate for 100 years without calibration 


SOLUTION: 
General Plate TRUFLEX® Thermostat Metal provided 


this stability 


The Museum of Science and Industry laid its “living’’ cornerstone 
September 3, 1952, thus starting a one hundred year experiment. 


Within the 1-ton limestone block is a specially fabricated monel 
box containing a score of physically or biologically “alive” items 
from bacteria to metals...including a thermostatic clock which 
will record the years. 


This clock is constructed to register once as the temperature falls 
to 20°F and will not count again until the temperature has risen to 
85° and again fallen to 20°. It will register once each winter and 
count the number of years that have passed since the laying of the 
cornerstone. 


Essential to the reliability of the clock was a thermostat element 
which would keep its stability without further calibration for 100 
years. 


The scientist concerned with the project presented the problem 
to General Plate whose engineers provided the solution with a spe- 
cially designed Truflex thermostat metal element. 


You, too, can obtain constant and accurate performance in your 
products because General Plate fabricates to your exact specifica- 
tions, complete Truflex thermostat metal units ready for installation. 
You get reliable performance because every order comes to you an 
exact duplicate of the original . . . consistently uniform in tolerances, 
temperature reaction and performance, thus preventing rejects and 
costly adjustments in assembly. 


General Plate TRUFLEX thermostat metal assemblies are made to 
meet your specific requirements for temperature range, electrical 
resistance, corrosion resistance, etc. If you prefer to make your own 
assemblies, General Plate will produce Truflex thermostat metal 
sheet or strip to your material specifications. Write for infor- 
mation or engineering assistance. 


You can profit by using 


General Plate Composite Metals! 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


46 FOREST STREET, ATTLEBORO, MASS. 
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The complete IMIS (Military Standard) line of 


Hermetically-Sealed Power & Filament Transformers — 


CHICAGO TRANSFORMER now Offers all 
units in the Military Standard (ms) 
line, as established jointly by the 
three armed forces (Army Signal 
Corps, Navy Bureau of Ships, and 
Air Force) working through ASESA 
(Armed Services Electronic Standards 
Agency) and in cooperation with the 
transformer industry. The complete 
line is housed in CHICAGO’S one-piece 
drawn-steel cases. Outside case di- 
mensions and mounting dimensions 
are within the tolerances of the Mili- 
tary Standard specification. Terminal 
arrangements and markings are also 
in accordance with the same specifi- 
cation. Tests conducted inthe CHICAGO 
TRANSFORMER laboratories indicate 
that all units will meet the require- 
ments of Grade 1, MIL-T-27 specifica- 


= 


tions for Class A operation. The Mili- TOL | 
tary Standard line should find wide ( ca ae ad is L te 
usage in military airborne, marine, faa \ TA KI SA 
and ground communication equip- t(3 + eg r 9's O| 
ment, and particularly for research PRI BS GV AAT\ 
and development applications, pilot SOY Se td at 
runs and pre-production models. “BP , p>» Stor == ! 
>i* 1 t 

















CATALOG 
NUMBER 


HIGH VOLTAGE SECONDARY 
A-C Volts D-C MA. 


Fil. NO. 2 
Volts Amps. 






















MIL-T-27 
PART NO. 










D-C V RECT. FIL. 
OUTPUT | Volts Amps. 
2 






PMS-70 MS-90026 | 200-100-0-100-200 6.3/5 

PMS-70A MS-90027 325-0-325 70 6.3/5 

PMS-150 MS-90028 325-0-325 150 7% 
PMS-175 MS-90029 400-0-400 175 10 
PMS-250 MS-90030 450-0-450 250 13 
PMS-350 MS-90031 350-0-350 250 7A 
PMS-550 MS-90032 550-0-550 250 11 


PMS-800 





MS-90036 800-0-800 


FILAMENT TRANSFORMERS (PRIMARY:—105/115/125 V.—Frequency 54-66 cycles) 


MIL-T-27 INSULATION 
PART NO. VOLTS RMS 











CATALOG 
NUMBER 


SECONDARY 
Volts Amps 


FMS-23 MS-90016 

FMS-210 MS-90017 22 
FMS-53 MS-90018 1% 
FMS-510 MS-90019 4 
FMS-62 MS-90020 1% 
FMS-65 MS-90021 2% 
FMS-610 MS-90022 5 
FMS-620 MS-90023 8 
FMS-210H MS-90024 4% 






FMS-510H 





MS-90025 


Free “New Equipment” Catalog 

You'll also want the full details on CHICAGO'S 

New Equipment Line of famous “Sealed-in-Steel” Transformers. 
Write for Free Catalog CT-153 today, or get it from your 
electronic parts distributor. 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET, CHICAGO 18, ILL. 





| are furnishetd for packing spaces % jn, 





and larger. The O-rings are available 
in Teflon, Buna-N, neoprene, or sili- 
cone. The metal parts contacting the 
liquid can be furnished in any suit- 
able metal. The Garlock Packing Co,, 
Palmyra, N. Y. 
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MAGNETIC 

PARTICLE CLUTCH 

New magnetic clutch replaces unstable 
iron particles with stable particles of 
stainless steel. Features are simplicity 
of design, lack of wearing parts, fast 
response, full range of torque trans- 
ference from zero to full capacity, easy 
adaptation to remote control and 
smooth operation. The clutch consists 
of two independent rotating members, 
a driving element and a driven ele- 
ment. The two members are separated 
by a space which is filled with small 
ferro. magnetic particles (stainless 


| steel). When one of these members 









ELECTRICAL 


is energized, usually with an electro- 
magnet coil, the particles polarize and 
bind together. This, in turn, binds the 
two rotating members together with 
a force that is in direct proportion 
to the energy induced. Advantages 





claimed conventional clutches 
and brakes are: smooth engagement 
with no grab or chatter, continuous 


operation with neglible wear, instanta- 


over 


neous response, absorption of torsion- 
als and peak vibrations; also, it oper- 
ates as a clutch or brake in combina- 
tion in either direction. The Clark 
Mfg. Co., 1830 East 38th St., Cleve 
land 14. 
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HEAVY-DUTY WATERPROOF 
TOGGLE SWITCH 

Heavy-duty waterproof toggle switch 
is also dust-tight. It can operate be- 
tween —65 and 165 F, and with- 
stands shock and vibration. The switch 
mechanism is encased in a_ special 
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THE BALDOR STREAMCOOLED*MOTOR 


because .. . BALDOR STREAMCOOLED Motors are solidly 
enclosed, externally cooled by an outer-mounted 
fan. Therefore, the internal mechanism is kept 
CLEAN because dust, dirt, grit cannot enter 
the motor. 
The result; continuous, trouble-free operation 
without dismantling for cleaning and 


LESS SERVICING 


dependable 


BALDOR ELECTRIC CO., |ST. LOUIS 10, MO. MOTORS 
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KLEIN 


Quality 


SPECIALTY 


Phiers 


DESIGNED 


FOR THE ELECTRICAL INDUSTRY 


Now, Klein quality pliers are 
available in new compact pat- 
terns for precision wiring and cut- 
ting in confined space. Note, too, 
the replaceable leaf spring that 
keeps the plier in open position, 


LONG NOSE PLIER 
307-5-Yal—Extremely 
slim pattern ideal for 
the really tight spots. 
Jaws are knurled to in- 
sure a positive grip. 


CHAIN NOSE PLIER 
317-SL—A full inch 
smaller than standard 
pattern. Has a very fine 
knurl that will not dam- 
age soft wire. Also 


available with- Vg 
out knurl. LE 
fp 

TRANSVERSE END 
CUTTING PLIER 
204-6— Useful in pre- 
cision work where or- 
dinary oblique or end 


cutters are too bulky. 
Gives a clean, flush cut 


4 


This Klein Pocket Tool 
Guide gives full infor- 
mation on all typesand 
sizes of Klein Pliers. 
A copy will be sent 
without obligation. 


"Since 1857" 


Mathias 


3200 


BELMONT AVENUE, 


ready for work. All are hammer 
forgedfromhigh-gradetoolsteel, 
individually fitted, tempered, 
adjusted and tested—made by 
plier specialists with a reputa- 
tion for quality “since 1857.” 


OBLIQUE CUTTING 
PLIER — 210-51 — For 
cutting small wires or 
trimming plastic. Entire 
length of cutting knives 
works flush against cut- 
ting surface. 5 


or 6-inch sizes. Jz 


LIGHTWEIGHT 
OBLIQUE CUTTING 
PLIER 209-5 —Smaller 
than 210-5L with an ex- 
tremely narrow head. 
Entire length of cutting 
knives works flush 


against cutting surface. Kt » 


DUCK BILL PLIER 
306-5-Y2—This com- 
pact plier has jaws of 
sufficient width to hold 
small springs, yet small 
enough to form wire in 
confined places. 


ASK YOUR SUPPLIER 


Foreign Distributor: 
International Standard 
Electric Corp., 

New York 


a.) Sons 


CHICAGO 18, ILLINOIS 


molded rubber compound. A rubber 
boot acts as a waterproof seal around 
the toggle and between the mounting 
plate and the switch itself. Continuous 
rating of the switch is 175 amp at 15 
or 30 volts d-c or 125 volts a-c. Maxi- 
mum inrush capacity on any type of 
load is 500 amp. Toggle and pole ar- 
rangement is for SPST. Switch can 
be ganged in pairs to handle 300 amp. 
This is accomplished by using a gang 
bar attached to both toggles, which 
actuates them as a single toggle, and 
through the use of a connecting de- 
vice between the poles cause them to 
function as a common pole. 

The switch can also be wired in 
multiple as DPST, and will be avail- 
able shortly in an SPDT arrangement 
as well. Overall dimensions are 2% 


in. x 25% in. x 3% in. with the toggle 
extending 1%» in. beyond the mount- 
ing plate at the top of its travel. 
Weight is approximately 1% lb. Each 
switch undergoes water pressure test 
of 6 psi. Although developed for ord- 
nance use, the switch is suitable for 
applications where the use of a sealed 
switch mechanism is desirable. River- 
side Manufacturing & Electrical Sup- 
ply Co., 10228 Michigan Ave., Dear- 
Mich. 
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MINIATURE CONNECTOR 

Miniature four contact connector, the 
]F-4, designed for right angle mount- 
ing is lightweight and suitable for 
limited space applications in portable 
and aircraft equipment. Miniaturized 
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BS; 

Ze Many similar reports of outstanding 

Hy-Pro Phillips Bit results from these bits are available 
fH-440-2 & Holder to you. Call today for full details. 


CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A. 





















design provides overall dimensions of 
1 in. max height and 1146 in. engaged 
length. Total weight of plug and re- 
ceptacle is 0.04 0z. The molded phe- 
nolic body is mineral filled and _ pro- 
| vides high are and dielectric resistance 

as well as mechanical strength. Special 
construction eliminates unnecessary 
creepage paths and reduces the num- 
ber of moisture and dust pockets, 



































SLASHES AIR 
FREIGHT COSTS! 


“Overseas air ship- 
ment of condensers 
and resistors using 
metal boxes was too 
costly. Now light- 
weight M.E. boxes 
give us full protec- 
tion... cut shipping 
container and 
freight costs by half!”’ 









SIMPLIFIES aad a 
Brass pin contacts and spring temper 
DEALER HANDLING! phosphor bronze socket contacts are 


precision machined and gold plated 
over silver for: low contact resistance, 


— ‘ : BA “M.E. boxes make 







Wi stocking and sellin ; ; . 
Ceili y g B vat aa oe prevention of corrosion and ease of 
Tin Gy lis Bs s- ' e 3 
; Lid Gide SBE ier for oe iain soldering. Contacts have 0.043. in. 
pi 4 WHY ARE , s. ° r ' im 
A 4 WL {ae aaa ita diam solder cups for No. 20 AWG. 
pay) hie i oe So ieee Breakdown voltage between contacts 
ik He 1, aaa — = storage space at sea level conditions is 3500 volts 
Oe (capes F ae : d-c; at 60,000 ft, 1000 volts d-c. 
Ll 5 UA ®& Large part numbers <a ‘ . 7 
fi od i Od * + nee ae Winchester Electronics, Inc., Dept. E, 
\o" ee Hy Wr Fo B simplify identifi- : ; 
I t He OM bi R cation!" Glenbrook, Conn. ) 
Lege f ‘ No. 24, Reader Inquiry Facility, page 247. | 
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COUNTING DIAL 


Ten-turn counting dial is capable of 
being friction-locked in any fixed po- 
sition merely by turning an externally- 
mounted knob. Known as the Micro- 
dial 746-B, the dial, while primarily — | 
designed for the company’s linear po- 
tentiometer, may be used on any multi- 
turn device having ten turns or less. 
ter—saved thou- The 746-B is composed of two concen- 
sands in reclaiming ly 7 trically mounted dials—one for count- 
aircraft parts. Now CLT ws Tet — ing increments of each turn in “oo and 
M.E. packaging is — ' 


standard procedure!" ieee, e 
CSE: al 


SSSSS= - ee => SS 
METAL EDGE—the engineered method—has solved diverse 


packaging problems in over 100 American industries. 


NATIONAL METAL EDGE BOX CO. 


PACKAGING e MATERIALS HANDLING e INVENTORY CONTROL 


SURVIVES NATION'S 
BIGGEST FLOOD! 


“Ordinary boxes 
fell apart, but M.E. 
boxes—with rein- 
forced corners and 
no adhesives—sur- 
vived 18 feet of wa- 


1212 Callowhill Street, Philadelphia 23, Pa. 
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10’GRAMIX’ BEARINGS 


/ help the remarkable new 


“REVERE TAPE RECORDER 
provide realistic tone 








Listening to the new Revere Tape Recorder is a rewarding 
experience because each sound, every musical note is 
reproduced with amazing fidelity. This exceptional tonal quality is to 
a great degree made possible by the GRAMIX bearings on all rotating 
parts. GRAMIX bearings also simplify operation of the automatic key controls 
that start, stop and play the recorder at the slightest touch. And GRAMIX bearings 
on the new Index Counter make it possible to catalog any part of a recorded reel 
for easy, instant selection. + + + GRAMIX bearings and other parts are compacted 
from powdered metals under pressures up to 70,000 psi., and sintered in high 
temperature furnaces. They can be produced in relatively complicated shapes to tolerances 
as close as .0003”. They need little or no machining, thus virtually eliminating scrap loss 
and waste. Their porous structure saves metal and makes it possible to oil- 
impregnate the bearings during manufacture for self-lubrication. GRAMIX parts 
are strong and tough and will usually outperform and outlast similar 
machined parts for only a fraction of the cost. Chances are GRAMIX parts 
can improve the performance of your products and reduce your costs 


considerably. Write today for your copy of our big, new GRAMIX catalog. % 
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MIGHTY MITE ADDS SAFETY 
T0 ELECTRICAL PRODUCTS 


verheo fia) wi h O ighty 
ti g M 
m o 


This vaporizer cannot burn itself out. A Mighty Mite 
automatically disconnects the circuit when temperc- 
ture reaches danger point. 





Mighty Mite Thermal Controls prevent these 
plastic sealers from becoming too hol. 


Mighty Mite Thermal Controls are pre-set 
and accurately calibrated at the factory 
for uniform, dependable operation. No 
adjusting or re-setting necessary. Simple 
to install, without modifying product de- 
sign. Available in a variety of terminal 
connections. Write for catalog. 


MECHANICAL INDUSTRIES 
PRODUCTION COMPANY 
217 ASH STREET * AKRON 2, OHIO 
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the other for counting turns. It indi- 
cates contact position to an indexed 
accuracy of one part in one thousand, 
The turning knob is attached rigidly 
to the shaft on which the incremental 
dial and shaft couplings are mounted. 
eliminating any chance for backlash. It 
can be friction-locked securely against 
accidental turning. This is done by 
means of a locking knob mounted on 
the external end of the turning knob. 
The dials can be locked in any position 
merely by holding the turning knob 
at the desired value and tightening 
the locking knob. Borg Equipment 
Div., The George W. Borg Corp., 
Janesville, Wis. 

e No. 25, Ré 


HIGH-V OLTAGE 
MICA CAPACITORS 


Expanded series of high-voltage, mid- 
get mica capacitors known as Hivo- 
mikes is now available in ratings of 
L000, 1500, 2000, and 2500 volts d-c 
working. Capacitance values are pro- 
vided in a wide and complete range 
in each voltage rating. Values are fur- 
ther selected to cover both the con- 
ventional and preferred number sys- 
tem. Through improved design the 
original small case sizes used in the 
5W and 1D series have been retained 
in the new 5P and 1DP types without 


a 





TYPE 1DP TYPE 5P 


impairment of performance. Special 
resin impregnation of the capacitators 
before molding produces a homoge- 
neous structure and provides added 
protection against flash-over and cor- 
ona. Capacitors are molded and sealed 
in a low-loss thermosetting compound. 
Applications include use where small 
size, high voltage, capacitance stabil- 
ity, and high Q are important. They 
are recommended for military uses 
under Characteristic “B.” The voltage 
ratings actually exceed those required 
under JAN C-5 specifications. Cornell- 


Dubilier Electric Corp., Industrial 
Div., South Plainfield, N. J. 
Circle No. 26, Reader Inquiry Facility, page 247 


SENSITIVE RELAYS 

New group of sensitive relays, desig- 
nated as the SS Series, and operating 
on 10 milliwatts or less with a vibra- 
tion of 10 g has been developed tor 
aircraft equipment. Relays are avail- 
able in open types 1'%4e6 x 1%6 x 1"46 
high), and hermetically sealed types 
1% x 1% x 2% high). Both types are 
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No. 108 machine 
makes — 

coil winding 
more profitable 


Quick set-up and 









greater accuracy 
LOWER COSTS 
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Leesona® No. 108 Coil Winder for high 
accuracy, top production and lowest costs in 
shops where change-overs are frequent. 
Takes long or short runs; easy to set up; no 
cams or gears to remove when making. set- 
up changes; all controls are within easy 
reach of the operator even when seated. 


Fuze Wineing Design 


So simple, the operator can make set-up changes in a matter from #20 to #44 (A.W.G). Coil lengths may be from 14” to 
of minutes. So moderate in price you can easily replace older, 354"’, with outside diameters up to 5” round or square. 
less satisfactory equipment and soon see savings write off your ACCURACY CONTROLLED, because leadscrew traverse and 
investment. quick-reversing clutch give positive control of wire layer. In- 
This is the manual paper feed machine which won the dicators help operatur time paper feeding accurately even at 
“Electrical Manufacturing”? magazine’s design prize. Set-up high speed. 
time is reduced to a minimum by external controls and Send for Bulletin 108A and read all the good news about this 
change-over from job to job is quick and easy. It winds wires flexible high production, low cost coil winder. 


UNIVERSAL WINDING COMPANY 
6 \ P. O. Box 1605, Providence 1, R. I. 


Chicago office and Demonstration Room, 9 So. Clinton St., Chicago 6, Ill. 


-* 


~ 


For winding coils in quantity 
accurately...automatically 


use Universal Winding Machines 
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equipped with 1 Form C (SPDT), 
pure silver contact combinations rated 
at 2 amp 28 volts d-c, or 115 volts 
a-c, non-inductive load. The balanced 
armature, set on needle-point bearings, 
is virtually friction-free in its move- 
ment. The beryllium copper torsion 
spring is said to maintain stable per- 
formance over a wide operating tem- 
perature range. SS Series relays are 
equipped with series-connected coils, 
available with values up to 60,000 














or flexible enough 
to be accordion folded 
you can order Felters Felt 


any way you need it. 



















“FELTER’S DESIGN BOOK” 
describes dozens of uses 


“FELT 


in any shape, color, 





ohms and maximum sensitivity of one 
to two milliwatts. Windings are 
varnish-impregnated for protection 
against moisture on the open relays. 
Open relays mount with two 6-32 
tapped holes on *42 in. centers; her- 
metically sealed types, with two diag- 
onally opposite 6-32 studs on 1% in, 
centers. Potter and Brumfield, Prince- 
ton, Ind. 
No. 27, Ré 


























RANGE OUTLET WITH 
WHITE FINISH 

Features of the 3826-W white range 
receptacle include ample wiring room 
between cable clamp and _ terminal 
block so that pliers can be used to 
position cable. Large radius on ends 
of heavy phosphor bronze contacts 
permits cap to be inserted easily. Cable 


clamp closes opening completely re 



















Some people use Felters Felt as a 

wicking material. Others for vibration and 
noise control, for oil seal and for automotive 
or aircraft parts. 


To get to know the many things that 
Felters Felt can do for you, write for a 
copy of our 16-page book. It is designed to 
help you and is called the “ Felters 

Design Book.”’ Your copy will be mailed 
immediately, at no obligation to you. 


The FELTERS 


Company 
205 South Street, Boston 11, Mass. 


«a 
gardless of size of wire used. Self- 
positioning aligning ribs and grooves | 
in cover and block eliminate breakage 

of covers in installations. Mounting 
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WHICH PILOT LIGHT 
DO YOU NEED? 





This Pilot Light Assembly was first 

made to accommodate the S-11 Jamp 
and was intended for use in the 

cabs of great diesel locomotives. 


oa ee ONE y | | AA} 4 


Dialco HAS THE COMPLETE LINE OF 


% 
) 
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ee 3 
ACTUAL SIZE 


Cat. #613529-211 


NY 


This BIG one 


INDICATOR and PANEL LIGHTS \ ~ 


The miniaturization program on defense products required the 
development of this sub-miniature light. It is used 


Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. 


Soe 


| Write for 





Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


| 60 STEWART AVE., 
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\ this LITTLE one 


ia ACTUAL SIZE 


Cat. #8-1930-621 


THE LITTLE ONE 









\ 





on communication equipment and aircraft. 






to suit your own special conditions and 
requirements will be sent promptly 

and without cost. Just outline your needs. 
Let our engineering department assist 

in selecting the right Jamp and the best 
pilot light for YOU. 


the Dialco HANDBOOK of PILOT LIGHTS 


BROOKLYN 37, N HYACINTH 7-7600 











50 NEPCO BABY 
COMMUTATORS WILL 
FIT IN A CIGARETTE 
PACKAGE! 


Yet they are Feuaged and Precision Built! 


Built with the same painstaking care that NEPCO puts into the 
manufacture of its larger commutators. 


HERE IS A 1/2” COMMUTATOR HAVING... 


* No Skew 
* Accurately Broached Bores 


* Well Insulated Segments 

* Packaged In Tubes 

* Ready To Mount and Finish Turn 

* Rugged — To Withstand Finishing 


Use NEPCO'S COMMUTATORS and use the finest. 
your specifications today! 


THE NIPPERT ELECTRIC PRODUCTS COMPANY 
Manufacturers and Designers of Precision Built Commeutators 
A ey ee 


Send us 






























POWERFUL... 
COMPACT... 
BUILT TO LAST... 
LOW IN COST... 
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Dremel Moto-Screwdrivers “€-runnin ‘Drive and IVER 
are small, yet rugged °p-Te, . "emove nut 
precision-built for long, } 20 Years ted .. 4: and 4-8° and 
trouble-free service. Be Productio Perien Cc ; 
cause they are so com Low e ‘i thorough, struction _ 
pact, they are ideal te: redy ' Coss y Proveg 
smoll parts z cssembly made® Sts rn em 
work, especially suitable ; tools’ © yo 
for female operators Wickly, °°! thar "U low St, pine. Sales 
Many users report savings Reduce f th €Cision 
which pay for the tools hand-hey OPerato, °Mselve 
the very first day in use! a "Qting ot right 2ti9ue— . 
Ask your Dealer for de- 7 Fin, {Ngle + Light Wei 
tails, or write for free tony Adjy © work een: 
data sheet without obi: i sioM® On drst®4 Slip 
gation. & S "i Preven, “!-bit, p Clutch 

© aly Fast Eq R tripping thuides provedulates 

rT = s r , 
‘ Drive, bit? Peration €ads. ten_ 


QSily change? to 1 


© 1600 
4 without on 
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MODEL SD-1 
For screws 0 to 4 

MODEL SD-2 

(Above) for screws 4 to 8 
Light Weight, Compactness, Fast Operation make 
Moto-Screwdrivers the ideal tool for small screw users. 
They occupy little bench space, are held at a comfortable 
right-angle to the work, and drive free-running screws and 
nuts more than 5 times faster than by hand. Take ad- 
vantage of these savings now! 


DREMEL MANUFACTURING CO. 
2440 EIGHTEENTH STREET © RACINE, WISCONSIN 
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screw is retained in cover and will 
not fall out during installation. Lay-in 
type pressure terminals are easy to 
wire. Pass & Seymour, Inc., Solnay 
Station, Syracuse 9, N. Y. 
ircle No. 28, Reader Inquiry Facility, page 247 


PLASTIC ANCHORS 

FOR LAG SCREWS 

Two new plastics anchors designed 
for use with % in., “46 in. and 4% in. lag 
and other types of screws can be used 
in any material that can be drilled and 
will support expansion. UL-approved, 
anchors are made of ethyl cellulose, 
known for dimensional stability, abil- 
ity to withstand extremes in tempera- 
ture, age, moisture, corrosion, shock 
and vibration. Also, it possesses ex- 
cellent dielectric qualities. Design of 


SD 








‘saat 
these anchors, known as Sand & Scott, 
provides two separate sections; one to 
receive the screw, the other to engage 
the wall of the drilled hole. As the 
screw is turned in, the anchor expands 
and the plastic material cold flows into 
every crevice of the drilled hole wall. 
A bonding and fusing action auto- 
matically takes place to provide a 
permanent trouble-free — mounting. 
Holub Industries, Inc., Sycamore, Ill. 
e No. 29, Re t e 24 


PAPER CAPACITORS 

Meteor type ADZ, a new paper ca- 
pacitor is available in JAN-C-25 bath- 
tub case styles CP-53 to CP-55. The 
new capacitors are furnished with 
glass-to-metal terminals. Through the 
use of a special high-temperature im- 
pregnant, Type ADZ can be operated 
at temperatures from —65 C to 125 
C without derating. Type ADZ capaci- 
tators are supplied only in the extend- 
ed foil, non-inductive type construc- 
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(Evaporator, on low; Condenser, 
on full; Compressor, on) 


POSITION | 


““VENTILATE“’ 


(Evaporator, on full) 


POSITION II 


““EXHAUST”’ 


(Condenser, on full) 


POSITION Ill 


“COOL and EXHAUST” 


POSITION IV 


““DEHUMIDIFY “’ 


(Same as position Ill) 


The designing and building of circuit selector 
switches is an important part of Ferro’s bus- 
iness. And we're not too big to fuss with your 
special requirements, provided the potential 
production volume justifies the effort—both 
for you and for us. 

Whether your problem is one of space 
and compactness or the best handling of an 
intricate wiring pattern, you'll find interested, 


competent “first aid’ here at Ferro. You'll 
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LOOKING FOR Comething Now IN SWITCHES? 


(This one helps SELL room air conditioners) 


a 
Special 8-POSITION switch 


MODEL 190 


POSITION V 


“SUMMER COOLING” 


(Evaporator and Condenser, 
on full; Compressor, on) 


POSITION VI 


(Evaporator and Condenser, 
on low; Compressor, on) 


POSITION Vil 


“HEATING” 


(Evaporator, on full; 
1250-watt heater, on) 


POSITION Vill 
“OFF” 


find also that the finished product is right 
due to our small labor turnover and rigid 
testing and inspection system. 

Illustrated above is one of our more elabo- 
rate switches. Shown at the right is a simple, 
3-position model. Somewhere between the 
two may be the special switch 
you are looking for. Why 
not write and tell us your 


requirements? 





KIRKLAND, ILLINOIS 


“SLUMBER COOLING’ 























FERRO ELECTRIC PRODUCTS, INC. 
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Easy-reading K-24 instruments 
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Give you switchboards that weren't practical before 


One man at one of these new 
switchboards can handle a com- 
plete control room or industrial 
process. It’s a marvel of efficiency. 


Compactness is what makes these 
boards efficient. If they were too 
long and strung out, they would 
defeat their purpose. 


One important factor in keeping 
these boards compact is the excep- 
tionally good readability of the 
Westinghouse Full-View K-24 
instruments. See how this works: 

These instruments are readable 
from wide angles. They can be 
mounted high on the board—and 
are fully legible from underneath. 
Old-style instruments would be 
mounted lower and strung out 
horizontally, making for long 
unwieldy boards. 

Another factor: the operator can 
read Full-View K-24 instruments 
from much farther away. From one 
place “he covers more ground”. 
Result: a more compact, easy-to- 
handle layout. 


you can 6 SURE...t¢ irs 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
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When you need any kind of 
electrical measuring instruments— 
call in Westinghouse. And write 
now for Booklet B-4695, “Getting 
A Full Measure”. Westinghouse 
Electric Corporation, Box 868, 


Pittsburgh 30, Pa. J-40428 


saeaeenateneeneceeaenmnae cee 


No shadows, no glare, no parallax 
interfere when you use the Full-View 
K-24 instruments. The climax of 65 
years of intensive study, they are a 
triumph of optical engineering. 





tion. Multiple, as well as single section 
capacitator construction, is available 
with terminals positioned in accord- 
ance with specifications and require 
ments. Astron Corp., 255 Grant Ave. 
East Newark 8, N. J. 
No. 30, Reader Ir ry 
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RESISTOR FOR 
TRANSISTOR CIRCUITS 


Designed for use in transistor circuits. 
Vg-watt tiny deposited carbon resisto) 
has a body length of only ™2-in. and 


|a body diam is %1-in. The new mini- 


lature resistor has a 
| from 


resistance range 
t ohms to 250 kilohms. It js 


‘rated at a maximum of 250 volts. Re- 


| tolerance— 


lin either 


sistors, regardless of resistance value 
+] per cent, + 5 per cent 
or + 10 percent—are all equally stable. 
With the addition of this new number, 
nine sizes of deposited carbon resistors 
are available from % watt to 2 watts 
standard or hermetically 
sealed types. Electra Manufacturing 
Co., 2537 Madison, Kansas City, Mo. 


No. 31, F 
TEFLON 
INSULATED CONNECTORS 


New series of male and female, 11-. 


|15- and 18-pin Chemelee connectors 


are designed for low-loss, high-fre 


quency service in electronic equip 


ment. Connectors are designed for 


ambient operating temperatures rang 


ing from —110 F to 500 F and pres- 


isure altitudes of 0 to 60,000 ft. After 


| nals, 


95 per cent humidity at 70 C, break- 


down voltages (d-c) between termi 


and between terminals and 


‘ground range from 4000 at sea level 
‘to 1000 at 60,000 ft on the 11- and 


15-pin connectors, and from 3500 at 
sea level to 800 at 60,000 ft on the 
18-pin connectors. Voltage rating o! 


| all connectors is 900 volts rms. Current 


rating is 7.5 amp. Dielectric strength 
of the TEFLON insulators is greate! 
than 300 volts per mil. Water absorp- 
tion is zero. They will not carbonize 
under arcing, nor will they support 
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GARRETT STAMPINGS 
SPEED 


PLANT OUTPUT 


QUICK DELIVERIES 
ON PRECISION 
PARTS 
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Save time, trouble and expense by making Garrett your sub- 
contractor on small and medium metal stampings. Garrett 
has the “know-how” to meet your most rigid specifications. 
Three modern plants, automatic high-speed presses up to 
150-ton capacity, and up-to-date tool shop provide highest 
quality of workmanship. Finishing equipment includes tum- 
bling, polishing, sand blasting, heat treating and plating. 












To speed production, reduce costs, improve quality, make 
Garrett your headquarters for metal stampings. 


IMMEDIATE DELIVERY FROM STOCK 


GEORGE K. GARRETT COMPANY, INC. ~~~ PHILA. 34, PA. 
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45 Fiberglas threads to the inch... mean 
safe, sure wrapping of extremely heavy 
cartons with PERMACEL Fiberglas Rein- 
forced Tape. No doubt there is an im- 
portant use for PERMACEL on your jobs. 
Our Tape Engineering Service can give 
you the answer . . . without obligation. 


PERMACEL 


PRESSURE SENSITIVE 


REINFORCED TAPES 





INDUSTRIAL TAPE CORPORATION, NEW BRUNSWICK, N. J. 


ani nom nea ae 


combustion, and aging does not cause 


| dimensional change. There are no bar- 
| riers in the moldings to chip or crack 


and the material is tough resilient, im- 
mune to thermal and physical shock 


| and vibration. Male terminals are 


brass; female, beryllium copper. Both 
are silver-plated. Fluorocarbon Prod- 
ucts Div., United States Gasket Co., 
617 N. 10th St., Camden 1, N. J. 

e No. 32, R« r Inquiry F t é 
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24 


HOOK-UP WIRE 


Taking advantage of the high dielec- 
tric strength of monochlorotrifluoro- 
ethylene (Kellogg's Kel-F and Bake- 
lite’s CF-3), hook-up wire is insulated 
with this resin. Known as_ surflene 
Type WKF, the wall thickness on 


| the wire decreases from a nom- 


inal 0.012 in. on No. 10 AWG to 
a nominal 0.007 in. on No. 30 AWG. 
Any desired stranding can be sup- 


| plied, but in the larger gages the use 


of flexible strandings permits taking 
advantage of increased flexibility af- 
forded by thinner resin walls. Utiliza- 
tion of thinner resin walls, it is claimed, 
does not in any way impair the char- 
acteristics of continuous operability at 
temperatures up to 275 F, resistance 


| to corrosive chemicals, and high in- 
sulation resistance over a wide tem- 


perature range. Surflene is available 

in 15 standard colors. Surprenant Mfg. 

Co., 172 Sterling St., Clinton, Mass. 
No. 33, Reader Inquiry Ff ty, page 247 


HERMETICALLY SEALED 
STAND-OFFS 


Offered in three series, a complete line 
of hermetically sealed stand-offs com- 
prises 12 models. Each series features 
two pin designs: straight wire or 
double turret head. The pins may ex- 
tend from either the flange side or 
barrel side of an eyelet. With these 
locations, junction points may be above 
or below a panel. At the same time, 
the locations permit the eyelet flanges 
to remain on one side of the panel, 
facilitating solder assembly of eyelets 
to panel. Both flange or barrel types 
have approximately the same “free of 
glass” attachment area in the exten- 
sion for junction points. 

Number 4 series has %i in. mount- 
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wnat _#e-Lize, REALLY DELIVERS 


IS MORE SERVICE .. . LESS SERVICING 


Life-Lines are pre-lubricated . . . need no further 
lubrication. Write for “Facts on Pre-lubricated 
Bearings” B-4378. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 

J-21695-A 


you can 6e SURE...1¢ iS 


Westinghouse 





213 









Get 
TACIT: 


a 


and other unique 
| advantages with 
| 


GAST ay 
LAL 
te 


Ste LUE 


el NAT Ee, 


tough contact problem 





ing hole and '%1 in. flange diam.; No. 
5 series has 46 in. mounting hole and 
¥4 in. flange diam; No. 7 series has 
1544 in. mounting hole and %e in. flange 
diam. Stand-offs are designed to be 
attached by soft soldering. Each stand- 
off is a complete glass-to-metal, fused 
sealed unit. The Fusite Corp., 6000 
Fernview Ave., Cincinnati 13, Ohio. 























No. 34, F er F lity, page 247. 


PLASTICS SHEETS 

Fiberglas reinforced polyester sheets 
are now available in sizes up to 42 
x $42 ft and in a variety of thicknesses. 
Sheets are made in two grades: Grade 
I, with a strength of 20,000 psi, and 
Grade II, with a strength of 40,000 
psi. Both grades are said to have ex- 
cellent dimensional stability and _re- 
sistance to a great variety of chemicals. 
The materials also exhibit high arc 
resistance and low power factor which 
makes them useful in electrical and 


Model 8 AM 
Up to4 H.P — 
only 6!” high 
(less muffler) 
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This special coin silver commu- electronic applications. The material 






EES ey ae can be formulated in varying degrees . — a Lapeer ll 

ae of flexibility and can be molded to eae As cake tation. 
wood to solve a difficult con- special shapes. Strick Co., Plastics | only 534” high 5\/4 Ibs. 
tact problem in the sensitive Div., Whitaker & Godfrey Aves., Phila- ee 

m > iq 9 
control mechanism of a diesel delphia 24. FOR YOUR ORIGINAL EQUIP- 
engine. oie. 05, ity, page 247 MENT APPLICATIONS ... 
HEAVY-DUTY SWITCH | Gast rotary-vane Air Motors may 


solve tough problems on your 
product! They're lower in first 
cost, variable in speed, explosion- 

| proof, quick starting, amazingly | 
new applications or new types compact and light compared to 

| electric motors. 


Perhaps we can solve YOUR 
isaoatas New pressure switch for industrial hy- 


draulic service, is of the spring op- 
will work with you to develop | posed plunger design. Built in two 


problem next. Our engineers 


of commutators to fit your need. 


Four sizes available, reversible 
and non-reversible ball bearing 
types, several mounting styles, 
speeds to 12,000 RPM. Numerous 
accessories. ''Air may be your 
Answer!" 


$66 our 
CATALOG 


SWEET S FILE 
DA) 


Send prints for estimate. 
ete 
owe 


Write Gast, stating your 
specific problem or men- 
tion model that interests 
you. 


C7 
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WALA TT) | 


COMMUTATOR CO. 





Original Equipment Manufacturers for 
Over 25 years 


CAST CS “nom 


AIR MOTORS - COMPRESSORS - VACUUM PUMPS 


(TO THREE H.P.) (TO 30 185.) (TO 28 INCHES) 
| GAST MANUFACTURING CORP, 100 Hinkley St., Benton Harbor, Mich. 


Over 10,000,000 now in use. 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO | 





Write for New No. 3 Catalog 


MANUFACTURING 





ELECTRICAL 


Stone’s Coil Bobbins are strong, 
light-weight forms, made to ac- 
curate tolerances for winding 
coils used in: 


TIMER MOTORS 
RELAYS 
SIGNAL SYSTEMS 
TV SPEAKERS 
ELECTRICAL NOVELTIES 
SOLENOIDS 
ELECTRICAL TOYS 


Stone’s Electrical Insulating tubes 
are used as core or shaft insu- 
lating, rivet and screw insulators, 
spacer bushings, or liner and 
protector sleeves, in the manu- 
facture of: 


FRAC. H. P. MOTORS 
RELAYS 
SOLENOID SWITCHES 
TRANSFORMERS 
FLUORESCENT LAMP STARTERS 
COMMUTATORS 
ELECTRIC BLANKETS 
ELECTRIC CORD SETS 
INDICATOR LIGHTS 
VOLTAGE REGULATORS 
ELEC. MEASURING EQUIPMENT 





Stonized spiral phenolic coil forms, 
lug collars, bushings, and printed 
covers are used as component parts 


of many products of the electronics 
and electrical industries, among 
them being: 


R.F., 1.F., AND OSCILLATOR, AND OTHER COILS FOR RADIO AND TV »PERMEABILITY TUNERS *TUBULAR CONDENSERS 
TRANSFORMER COILS + ELECTRIC MOTORS + SELENIUM RECTIFIERS * RELAYS + TIME CONTROL ASSEMBLIES 


INCANDESCENT LAMPS 
ELECTRIC TRAIN SETS 


SALES OFFICES 
[BRIDGEPORT ...........3-2575 
O. E. Pfannkuch & Co., 
952 Main Street 
_ | CHICAGO.......Tuxedo 9-6920 
| Joseph L. Pits, 
| 1643 N. Nagle Avenue 


CLEVELAND.......Main 1-8410 
C. E. White & Company, 
Bulkley Building 
LOS ANGELES. .Pleasant 2-0791 
E. H. Southwell Co., : 
5957 So. Western Avenue 
| NEWARK......Humboldt 5-9000 
L. K. Detwiler, 443 Broad St., 
Room 205 
| PHILADELPHIA... Walnut 2-1182 
I. R. Blair, 401 N. Broad St., 
Room 740 
ST. LOUIS. ..... . .Parkview 3274 
E. B. Henderson Co., 
8147 Delmar Blvd. 


i TORONTO. .......-Murry 1106 
Electric Insulation & Fibre Co., 
fs : Lid., Mendota Road, Etobicoke 
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Why Don't You Write Us? 


E HAVE a lot to offer you, par- 

ticularly if you manufacture 

any of the items or related prod- 
ucts listed on this page. 


Stone, alone in the paper tube 
field, can place at your service 
the experience gained from an 
industrial heritage of 126 years. 
Down through the years, we have 
been able to improve our accuracy 
of manufacturing and our mass 
production techniques to such a 
point that we can assure you 
quality products at low cost. Many 
hundreds of the country's leading 
manufacturer's know this to be 
true. 


Small diameter spiral wound insu- 
lating tubing from 3/64’to 1” ID 
is our specialty although the larger 
sizes are available. All Stone tubes 
are custom-made despite the fact 


they are mass produced and can 
be furnished in hi-dielectric kraft, 
fish paper, and plastic films in vari- 
ous wall thicknesses and lengths. 
They can also be formed, notched, 
punched, printed, dipped or im- 
pregnated with a variety of waxes 
and resins. 


Why don’t you write us or better 
still, get in touch with our nearest 
representative? Stone makes many 
thousands of different items and 
we are sure that we can either 
adapt one of the products to your 
own requirements .. . or develop 
one specifically for you. You will be 
certain to find an organization 
ready and able to offer you 
unsurpassed service .. . the kind 
that has made Stone one of the 
world’s largest small diameter 
paper tube manufacturers. 


STONE PAPER TUBE COMPANY 


INCORPORATED 
900-922 Franklin Street, N.£E., Washington 17, D. C. 


21 


ao 





KELLER Air Tools 


for heavy production grinding 


ANOTHER EXAMPLE OF 
Kewer Air Tools 


engineered to industry 


Direct drive 6 
air motor ; a F 
Light weight ~ 


and balance 


FACTS IN BRIEF 


ABOUT KELLER PNEUMATIC GRINDERS 


Keller Pneumatic Grinders com- 
bine great power with light weight .. . 
simplify the work of snagging cast- 
ings, removing fins, dressing and pol- 
ishing. Their spindles are specially 
hardened to reduce wear on the dou- 
ble-row bearings. 


Keller Grinders have earned an en- 
viable reputation for smooth opera- 
tion through years of service. Gov- 
ernor maintains a constant speed that 
saves wear on grinding wheels. 


Low air 
consumption 


Less fatiguing 
to operator 


Keller also makes die grinders 
and vertical grinders 


Send for 
FREE 16-Page Booklet 


for more informafion and interesting 
TCT F Mla Me lim c-lo)Me- 1) Lit -bal eda) 


Keller Tool Company, Grand Haven, Mich. 
Please send me a free copy of your booklet on 


Pneumatic Grinding and Cutting Tools 
Name 
Company 


Address 





City 
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ranges, 250-1200 psi and 1000-3000 
psi, it will function consistently on 
repetitive heavy duty cycles. Adjust- 
ment is by means of two hex nuts of 
extended travel, thereby eliminating 
difficulty where the setting is extreme- 
ly sensitive and is limited to a very 
small are or length of travel. The 
switch mechanism is rated 10 amp at 
125 volts a-c. Benjamin Lassman & 
Son, Route 8, Glenshaw} Pa. 
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NEW SERIES OF 
HYDRAULIC PUMPS 


Added to a line of gear type, hydraulic 
pumps, LB Series is designed for a 
variety of uses: pressure lubricating, 
oil circulating, and other applications, 
The LB pump is available with three 
capacities: 2.5, 3.5 and 4.5 gpm at 
180 rpm and 100 psi. Pressures or 
speeds in excess of these may be used 
satisfactorily in selected applications. 
The design of the LB pump permits 
use in pumping most liquids having 


a substantial oil base. The series con- 
sists generally of two types of pumps, 
type LBP and type LBS. Mode] LBP 
is designed for face mounting or wet 
sump application. Model LBS includes 
a shaft seal and is recommended for 
direct, gear or belt drives. The LBS 
is available also as a 115-230 volt 
motor-pump combination. An internal 
relief valve, adjustable for pressures 
between 50 and 200 psi, is optional. 
It cannot, however, be used for a con- 
trol or for pressure regulating. Oil Hy- 
draulics Div., Webster Electric Co., 
1900 Clark St., Racine. Wis. 

Circle No. 37, Reader Inquiry Facility 


HIGH CURRENT 
ELECTRICAL CONDUCTOR 


Twelve large contacts of AQRE12 con- 
nectors having 0.113 in. diam solder 
cups for No. 12 AWG permit the use 
of current up to 25 amp without in- 
crease in overall physical dimensions 
of the comparable QRE-type connector 
having the same number of contacts. 
Features include spring-loaded con- 
tacts for easy disengagement of the 
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At the Glenn L. Martin 
Co., Baltimore, Md., Amer- 
ican Beauty Soldering 
Irons are used to fasten 
parts to an overhead switch 
control panel for the pilot’s 
compartment of Martin 
4-0-4 twin-engine commer- 
cial transports. 


manded ... 


=~, 


TEMPERATURE REGULATING 
STAND 
Thermostatically con- 
trolled to maintain heat of 
Iron at any desired tem- 

perature while at rest. 


Write for 
Free Literature 


DETROIT 2, 













American Beauty 


makes perfect Soldered Connections 


FOR THE GLENN L. MARTIN CO. 


HERE’S WHY AMERICAN BEAUTY is the Stand- 
ard-of-Perfection on the world’s production lines... 
where dependability, long life and efficiency are de- 


Nickel-coated, corrosion-resist- 
ant tips, easily and quickly re- 
placed 


Super-flexible cord, American 
Beauty made, resists wear due 
to flexing 


Heating element of chrome- 
nickel ribbon resistance wire 


Insulated with pure mica 
Built-in adapter for ground wire 


Five sizes ... from 50 to 550 
watts 


AMERICAN BEAUTY Electric Soldering 


Irons are Service Proven... 
since 1894 


oe 


A-104 


AMERICAN ELECTRICAL HEATER CO. 


plug and receptacle. Floating contacts 
assure proper play for self-alignment, 
and locking guides prevent accidental 
disconnections due to vibration and 
serve to polarize mating connector 
parts. 

Contacts and metal parts are pre- 
cision-machined and gold plated over 
silver for low contact resistance. pre- 
vention of corrosion and ease of 
soldering. Molded melamine bodies 
provide high dielectric, arc resistance 





and mechanical strength. Special one- 
piece construction minimizes creepage 
paths and reduces number of moisture 
and dust pockets. Brackets and hoods 
are available for panel and cable 
mounted requirements. Voltage break- 
down between contacts at sea level is 
6250 volts d-c; at 60,000 ft 1450 volts 
d-c. Weight of plug, 1.2 oz; of re- 
ceptacle, 2.1 oz. Winchester Electron- 
ics, Inc., Dept. E, Glenbrook, Conn. 
rcle No. 38, Reader Inquiry Facility, page 247 


HERMETIC ENCLOSURES 
FOR TRANSISTORS 


Now in production are bases and her- 
metically sealed enclosures for germa- 
nium diodes, point-contact transistors, 
and junctions transistors. Emphasis is 
on a smaller hermetic seal with closer 
tolerances and improved performance 
characteristics. Bases and sealed en- 
closures can be supplied for use in a 
wide variety of applications. Engi- 
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Compensated series univer- 
sal motor parts used on 
heavy-duty applications. 


A motor engineered for 
compact assemblies. . . 
as computing machines 
and other types of motor 


driven office equipment. 








drive or use with ex- 
ternal gear reduction. 





torque and space econ- 


SPECIAL APPLICATION MOTORS omy are important, this 

ially developed air- 

FRACTIONAL HORSEPOWER oeik quienrennelion dis. 
tinct advantages. 


e Motor with high horse- 
e power to low weight 
factor for either direct 
s 
e 
\ 
IS 
is 
1 
Where intermittent high 


s, | Every Lamb Electric Motor is specially designed 

for the product or device it is to drive. This means 
that both electrical and mechanical characteristics 
are engineered for the exact requirements of the 
particular application, often resulting in savings 
in space, weight and cost factor. 






WI 


Special engineering in Lamb Electric Motors as- 
sures optimum product performance and efficient, 


Geared head motor with 


long-life motor operation . . . another reason why low output shaft speed 
more and more of America’s finest products are eamngeael — 
being powered with Lamb Electric Motors. 

THE LAMB ELECTRIC COMPANY THEY’RE POWERING 


KENT, OHIO america's Fey PRODUCTS 


In Canada: Lamb Electric—Division of _—— 
Sangamo Company lLtd.—Leaside, Ontario 


Lamb Electhi: 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 
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COLD-FLOW 


U.S. Patent 2,253,241 


Camcar specialists have added the superior quality 

features of Cold-Flow processing to the assembly-saving design 
of SPIN-LOCK Screws, to give you high production service 
with critical tolerance and finish specifications. Ratchet-like 
structure of teeth is the secret of SPIN-LOCK’s tighter grip. 
Teeth firmly bite into metal to prevent loosening. 


You can now obtain the finest quality parts for vibration-proof 
applications with the same prompt service supplied on all 
Camcar parts. 


Monthly Stock List mailed on Request .... THREAD CUTTING 
AIRCRAFT SCREWS 


PHILLIPS 


AM CAR SCREW & MFG. CORP. “a METAL 


607 Eighteenth Avenue ® Rockford, Ill. 


Telephone 5-9451 e Teletype RK8653 


SPECIALS 
* 
Pp youR ASSEma,, 


° 
 Uction.pEsiGnEe? F° “Ine, 








neering aid is also extended to design 
engineers on their particular transistor 
applications. The Hermaseal Co, Inc. 
1101 Lafayette St., Elkhart 15, Ind. 
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LIGHT-WEIGHT RELAYS 
New line of small, lightweight, 400- 
cycle a-c relays is designed to with- 
stand better than 10 g vibration jn 
aircraft equipment. These relays are 
available in open models (158 x 1%g¢ x 
1% in. high) and hermetically sealed 
(1546 x 1*%32 x 2%e in. high) types. 
Both are furnished with two form 
C fine silver contacts rated up to 5 
amp at 115 volts a-c or 28 volts d-c. 
non-inductive load. Contact pressure 
is 15 gm or higher at approximate] 
2-va input per pole. Coils are wound 





on molded bakelite bobbins with mini- 
mum breakdown of 500 volts rms be- 
tween all current-carrying elements 
and ground. Hermetically sealed re- 
lays can be supplied with plug-in or 
solder terminals, glass-insulated head- 
ers, and are mounted with three 6-32 
studs on '%6 in. x 1%6 in. centers. 
Open relays mount with two 6-32 
tapped holes on “46 in. centers. Potter 
and Brumfield, Princeton, Ind. 
e No. 40, Reader In F ity 


TIME SWITCH 

Redesign of 300 Series time switches 
includes improvements in the terminal 
block, to permit faster installation and 
improved shock-proof connections. Re- 
design of contact arms in the switching 
mechanism insures more positive lock- 
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PERMANENT MAGNETS and ASSEMBLIES 
for Magnetrons and Traveling Wave Tubes 


The group of magnets illustrated above, weighing from a fraction 
of a pound up to 75 pounds, are indicative of the wide range of 


Arnold production in this field. We can supply these permanent Made to your 


magnets in any size or shape you may need, with die-cast or wid r 
sand-cast aluminum jackets, Celastic covers, etc. Complete assem- Specifications 
blies may be supplied with Permendur, steel or aluminum bases, 

inserts and keepers as specified . .. magnetized and stabilized as 


desired. @ Let Arnold handle your magnetron and traveling wave ANY SIZE SHAPE 
tube permanent magnet requirements. alc hie ’ 


ove | OR COATING REQUIRED 
THE ARNOLD ENGINEERING COMPANY | 4 /1/51/ woloome 


SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 7 od 

All General Office & Plant: Marengo, Illinois your Inquires 
. DISTRICT SALES OFFICES 

New York: Empire State Bldg. Los Angeles: 3450 Wilshire Blvd. 
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ing in the “on” and “off” positions. 
while retaining fast make and break 
switching action. The switches are 
provided with provisions permitting 
hand tripping, when desired, ahead 


of the automatic setting, without dis. 
turbing the normal operating se. 
quence. Dial and trippers may be set 
Put dependable without the use of any tools; a non- 


breakable window allows operation to 

; 3 be checked without opening the case. 

Forest Fibres {0 work for ou! | which can be locked. Switch provides 

y s — on-and-off switching for applications 

8 requiring up to four operations a day, 

The switches are designed for a wide 

range of applications. Uses include 

intermittent motor operation, and sign 

lighting, stoker and oil burner and 

other applications. Paragon Electric 
Co., Two Rivers, Wis. 








Remember . . . MOSINEE means more than initia tha ihan 
“paper” in the field of electronics and electrical TELEPHONE TYPE RELAY 
products. MOSINEE stands for FIBRES that have scientif- Fast-action relay designated Type T-J, 
features a special long core design 
ically controlled electrical, chemical and physical properties, which gives it greater sensitivity and 
on ens : makes it ideal for use in complex cir- 
to perform specific functions . . . fibres of dependable cuits involving pull-in and drop-out 


technical uniformity vital to your quality standards and time delay. Relays are custom-engi- 
neered to specifications. They are 
available with coils for all standard 
voltages up to 110 volts, d-c; contact 
combinations up to 4-pole double 
throw, or 6-pole, single throw. Stand- 


production requirements. 
MOSINEE fibres can be made to your specifications, with 
® good dielectric strength, high tensile or tear strength... 
® specified pH for maximum-minimum acidity or alkalinity... 
® accurate caliper or density... 


@ proper impregnation characteristics for resin, wax or other 
substances... 






®@ proper characteristics for plastics operations and parts... 


@ uniform softness, stiffness, flexibility, toughness... or other 
vital technical characteristics. 


MOSINEE has its sources of quality forest fibres, practical ard contacts are of fine silver rated at 
: : 3 150 watts, 3 amp maximum non-in- 
experience, laboratory facilities, and scientific production con- | ductive load: palladium or other con- 


tact materials can be supplied, insulat- 
ed to withstand 1000 volts a-c. Metal 
require. Contact MOSINEE. parts are heavily plated to resist cor- 
rosion. Available with varnish impreg- 
nation, relays can be supplied hermeti- 
cally sealed to meet military specifica- 
tions. Comar Electric Co., 3349 W. 
| Addison St., Chicago 18, Il. 
MOSINEE PAPER MILLS COMPANY ircle No. 42, Reader Inquiry Facility, page 247 
MOSINEE, WISCONSIN 
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makes fibres work for industry 


trols to create and produce the type of fibres your operations 



















REPLACEABLE 

COIL SOLENOID 

Featuring a replaceable coil which can 
be changed by merely removing two 
spring clamps, new solenoid is known 
as the 2000 size C-T Design and is 
available in two models. No. 230 de- 
livers approximately 6.5 in.-lb. per 
stroke. No. 231 delivers 9.5 in.-lb per 
stroke. Both can be supplied for any 
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Low in Cost 
No false contacts 
No chatter 


Quiet 


+ + + 


in operetion 
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STEEL MERCURY TIMERS 


The steel-clad. factory set Durakool timer- 
relay operates in “sealed in” hydrogen under 
pressure, with mercury to mercury contacts. 
Timing is tamperproof, Non-breakable and fume 
built for millions of contacts. Fixed time 
delays available from 1/6 to 20 seconds, 
either normally open or normally closed 
action. 

See Telephone Directory for Local Distributor or 


write vane 
Durakool, Inc. Elkhart, Indiana Send for Bulletin 800 

















The New 
SHERMAN 
Electrical 


Catalog 


Is NOW 
AVAILABLE 





WRITE TODAY 
FOR YOUR COPY 


SOLDERING LUGS 


Sherman can end your Lug problems with high qual- 
ity, low cost Round End Soldering Lugs. A complete 
range of sizes available for prompt delivery. 











BATTLE CREEK, MIGH. 


ELECTRICAL FITTINGS 
FOR WIRE and CABLE 











voltage rating at 50 or 60 cycles. The 
coil assembly is riveted into a single 
piece. The field coil is moisture-proofed 
and can be oil-proofed, if desired. 
Double cotton braid lead wires are 
furnished as standard, with screw or 
solder type terminals available when 
specified. Frame and _ plunger are 
cadmium plated. Dimensions are 
2%5 x 2 x 0.750 in. exclusive of flanges 
for mounting. Dormeyer Industries, 
Dept. C, 3414 Milwaukee Ave., 
Chicago 41. 
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AIR CONTROL VALVE 


Principal use of new air control valve, 
which has two speed controls built 
into the valve body, is to control the 
stroke of an air cylinder. Advantages 
of built-in speed controls are: elimina- 
tion of separate speed controls; simpler 
piping than usualy required with 
separate speed control units; and re- 
duction in cost. Available in a standard 
4-way piped exhaust model; produc- 
tion currently is in the %-in. pipe size. 





It is available with a variety of contro! 
assemblies to actuate the valve, in- 
cluding: knob, lever, clevis, treadle, 
foot, cam, cylinder, solenoid and dia- 
phragm. Valvair Corp., 956 Beardsley 
Ave., Akron 1, Ohio. 

e No. 44, Reader Inquiry Facility, page 247 


AUDIO TRANSFORMERS 


Line of miniature Stancor high-fidelity 
audio transformers are made with 
nickel steel laminations, with an 
exceptional frequency response of 
+1 db; .30-15,000 cps; maximum 
level, 0 db. Designated Tinytrans, the 
transformers are sealed and potted in 
% in. square, anodyzed aluminum 
cases with phenolic terminal boards. 
Total height, including terminals, is 
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uxolene Green 


: a@ new advancement in moisture- 
: resistant coils 


> (NOTE: Deluxe Coils, Inc., manufactures coils only-no complete 
transformers, relays, solenoids, etc.) 


- ENGINEERING DATA 


r COIL CONSTRUCTION: Random, paper layer or precision wound, 
d Excellent { Lead Wires 105°C Polyvinylchloride U.L. approved 
F Bond \ Molding Compound—Luxolene Green Resin ‘| ONE 


I Core Tube—Luxolene Green Resin HOMOGENOUS 
: “ MASS 


- Operating Temperatures: 
Continuous 90° to 250°F 
Intermittent, 4 hrs. 90° to - 300 F 
Intermittent, | hr. 90° to 400° F 
Properties of Luxolene Green Resin: 
Tensile strength 10,900 pS! 
Water absorption less than 1/10 of 1% after 24 hours 
immersion. 


Thermal coefficient of 
expansion 6.1 x 10 


Thermal conductance 4.9 x 10-4 
Volume resistivity megohms CMS 108? 
Dielectric strength 400 volts, | mil 

Arc resistance 85 


Dielectric constant 10° cycles 3.90 

10" cycles 2.99 

Loss factor 10° cycles 0113 

T 10" cycles 0252 


= Solubility tani Attacked by concentrated sulphuric 
acid, but is resistant to concentrated 

> hydrochloric acid. Trichlorethylene, 

ethylacetate and acetone will attack 

but not dissolve Luxolene. 

Vv Adhesion ......... Very strong to metal. Makes excellent 
bond with 105°C Polyvinylchloride 
lead wires. 


LUXOLENE CERTIFICATION 
EVERY SHIPMENT COVERED BY THIS CERTIFICATION: 


LUXOLENE CERTIFICATION 











Serial No. 0000 
"We hereby certify that the coils covered by packing slip 
No. : ioe have been immersed in water at 
room temperature for 24 hours. After immersion, with 500 
volts D.C. applied, the leakage resistance through water to 
round has been measured by standard procedures and 
ound to be not less than 200 megohms. 
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HOOVER BALL BEARINGS 


The photographs reproduced above are magnified one 
hundred times so you can see the difference between 
ground, polished and honed raceways. The process and 
the special machines for the honing operation are ex- 
clusive, patented, Hoover developments. Honing by 
Hoover goes far beyond grinding and polish 
achieve a surface that assures amazing quietness plus 
longer bearing life ... and greater load capacity. 
That’s why Hoover Ball Bearings are the choice of dis- 
tinguished American manufacturers of fine 
chines and equipment. 


ing to 


mia- 


The Hoover Engineering Manual will be mailed 
free to engineering and purchasing executives re- 


THE ARISTOCRAT questing a copy on their business letterhead, 























HOOVER BALL and BEARING 
Ann 4 Michigan — 





only 1% in. The case has two 2-56 
threaded inserts, with 46 in. centers, 
Entire transformer weighs only 1.3 oz. 
Transformers are available for various 


applications. Standard Transformer 
Corp., 3580 Elston Ave., Chicago 18. 
> No. 45, t 24 


PAINT STRIPPERS 

Two new paint strippers, Composition 
No. 56 and Composition No. 57, are 
designed for tank immersion stripping 
and brush-on stripping of a wide 
variety of alkaline-resistant paints and 
lacquers. No. 56 is a_ thin-bodied 
solvent, neutral in character. It is 
nonflammable. Used as recommended, 
No. 56 is said to be safe on. steel, 
brass, copper, zinc, magnesium and 
aluminum. 

Composition No. 57, is a viscous 
solvent intended for stripping finishes 
from vertical and inverted surfaces 
of equipment. It also is nonflammable 
and can be applied safely on all met- 
als at full strength by brush-on 
method. It is allowed to soak on sur- 
faces until paint wrinkles or softens. 
Paint is then hosed or scraped off. 
Oakite Products, Inc., 118H_ Rector 
St., New York 6, N 

No. 46, Ri 


“IN-BEDDED” 
MINIATURIZED CIRCUITS 


“In-bedded” process consists of em- 
bedding solid metal conductors which 
are formed into any circui 

pattern into the face of a suitable 

insulating base. The base material can 
be plastic, glass, or ceramic. A special 
molding process makes the metal con- 
ductors and the base an integral unit. 
The exposed faces of the conductors 
can be molded to lie in precisely the 
same geometric plane as the face of 
the insulating base, thereby permitting 


desired 
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Performance proves.. 


lal WOrkKS 





Engineers have been working for years 
to make a heat control system for electric 
range surface units that would forever 
banish pot watching. But it took 
Westinghouse, using a bit of Silastic, a 


SILASTIC* helps Westinghouse score another FIRST... thermistor, and a few relays and vacuum 


tubes, to perfect the “Electronic Eye.” 


Me tO) 4 | N G WwW | t a Ou t Le) O K | N GCG” This heat control system regulates the 


temperature so accurately that food can 
be warmed, boiled or fried without 
danger of burning or scorching—even 
if all the water is boiled away. 

The heart of the temperature measuring 
device, the thermistor, is embedded 

in Silastic paste for protection and 
heat transfer. Flexible Silastic insulated 
cable is used to connect the thermistor 

to the exterior wiring, and the 
Electronic Eye itself is isolated in the 
center of a flexible Silastic diaphragm. 
The Silastic components have stood up 
under exposure to boiling water, oil, 
grease, coffee and syrup, as well as 
accelerated life testing equivalent 

to 15 years of actual service. 





“ | where other materials fail ! 


t- Many of the most able designers, like those Westinghouse 
| men who made automatic cooking a practical reality, save 
time and money by trying Silastic first when they need 
IS. rubbery properties at temperatures far above or below the 
limits of any ordinary rubber. And exceptional stability at 
both high and low temperatures is combined in Silastic with 
excellent resistance to outdoor weathering and good resist- 
ance to a variety of hot oils and chemicals. Further proof of 
the inherent stability of Silastic is given in this small graph 
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Dielectric Life During Aging at 275°C 
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DOW CORNING 


of LOS ANGELES 

ing NEW YORK CORPORATION 
. WASHINGTON, D.C. Midiend, Michigen 

seis (Silver Spring, Md.) 





Coneda: Fiberglas Canada Ltd., Toronto « England: Midland Silicones Lid., London 








showing the effect of aging at 275°C (527°F) on the dielectric 
strength of Silastic. 


Dielectric sirength measured with % inch electrodes in air 
on two layers of Silastic R Tape, for example, average 0.475 
KV per mil. After 20 weeks of continuous aging at 275°C 
with both surfaces exposed in an air circulating oven, dielectric 
strength gradually decreased from a high of 0.601 to 0.485 KV 


per mil. 


That's the kind of performance that makes Silastic, the Dow 
Corning silicone rubber, unique among all rubbery materials. 
When you need rubbery properties at temperatures above 
150°F or below —40°F, or excellent dielectric properties 
in a resilient and flexible material specify Silastic. 


MAIL COUPON TODAY FOR DATA ON THE PROPERTIES, PERFORMANCE 
AND APPLICATIONS OF SILASTIC. 


DOW CORNING CORPORATION, Dept. AE-6, Midland, Michigan 
Please send me: 


C1 Silastic Facts 10a, properties and applications of Silastic stocks and pastes. 
[_] Ust of Silastic Fabricators. 
(_] “What's A Silicone?”, your new 32-page booklet on silicone products and applications. 


Nc citesinctaneaca cence 
Company 

Address 

City 





































RELAYS 


you can rely on! 









A manufacturer’s reputation and thc: 4 
of his products are often determined 
by the performance of relays. Little 
wonder that more and more design 
engineers and manufacturers are 
specifying the “Diamond Seal for 
Diamond Quality”... Automatic 
Electric Manufacturing 
Company’s Relays. 


Unexcelled high standards of 
material and craftsmanship combine to 
produce superior relays that are built 
to exceed—not just meet—the 
most exacting specifications. Automatic 
Relays are available in a wide variety 
of spring and coil combinations 
++. Operating potentials and contact 
ratings for an almost limitless 
variety of applications. 


OPEN AND SEALED TYPE RELAYS 


Whether your requirements demand 
plug-in tube base or any of the other 
standard type mountings,—or a 
specialized mounting—it will pay 
you to get complete facts on Automatic 
Relays with built -in reliability! 
Automatic midgets, dual purpose, 
delayed make or break, circuit control, 
current and potential Relays are 
built to exceed specs, military or 
industrial. lf you measure quality by 
performance, Automatic Relays 
will measure up! 













The complete line of Automatic Relays are available to meet military 
specifications. The facilities of our engineering department are at your 
disposal. Write, wire or phone. All inquiries will receive prompt attention, 


fa ON Llecitic AGH 





























60 STATE STREET - MANKATO, MINN. 
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smooth-riding, low-friction contacting 
in miniaturized commutator applica- 


tions. Contact bridging of closely 
spaced commutator segments can be 
completely eliminated with _ this 


method by use of rounded contacts. 
Conductor line widths as narrow as 
0.001 in. can be produced, and intrj- 
cate designs can be reproduced. “In. 





bedded” wiring, 0.005 in. wide, can 
handle a continuous current load of 
250 milliamp and the line width can 
be held to within 0.0002 in. Circuit 
wiring, Commutators, switches, induc- 
tors and other be 
made by this process. Vacumet Inc., 
1267 N. Clybourn Ave., Chicago 10. 

No. 47, Reader F ty, page 247. 


components can 


AUTOMATIC ELECTRIC 
IMMERSION HEATER 


Feature of entirely automatic 
immersion heater is an integral ad- 


justable thermostat control that main- 


an 


tains any desired temperature at all 
times to within | F tolerance. A satety 
cut-out prevents element from over- 
heating or burning out when out of 
solution. Special insulation prevents 
electric shock; the plastic handle never 
The designated 
Chill-Chaser, are made of acid-resist- 


overheats. heaters. 


ing stainless alloy and are available in 





10 in. immersion length for 8 x 10 in. 
tanks and 48 in. immersion lengths 
for roll film tanks, as well as a 5-in. 
immersion length for fast heating of 


smaller amounts of liquids. They 
operate on 110 volts a-c, 9.5 amp. The 
Still-Man Co., 429 East 164th St., 
New York 56. 

No. 48, Read juiry Facility, page 247. 


ENCAPSULATED RESISTORS 
Meeting all requirements of MIL-R- 
93A and JAN-R-93, line of resistors 
are encapsulated and bonded, and 
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Sta-kon terminal 


HowT & B Sta-kon’ terminals 
- | add/permanence 
- to any wiring hook-up 


]. Sta-kon terminals 
provide sure, certain 
connections 


An electronic brain can work miracles — yet a single 
loose connection can upset its accuracy. Offering far 
greater uniformity than possible with solder, insu- 
lated T & B Sta-kon terminals make fast, permanent 
connections of low resistance — even at extremely low 
currents. The integral nylon insulating sleeve mini- 
mizes possible accidental shorting across crowded ter- 
minal blocks. Color-coded, insulation can’t slip loose 
. withstands heat, cold, and many chemical agents. 





LOOK FOR THIS SIGN — a 


terminals and connectors, 
point to write for Bulletin #61. 








2. ...are safe and 
easy to install 


No flame, heat, or fluxing agents are 
required to install Sta-kon terminals — 
there’s no danger of explosion or cor- 
rosion .. . no damage to insulation. Just 
a single operation with T & B Shure 
Stake tools stakes terminal to solid or 
stranded wire with terrific pressure . 
compresses them to a near-solid mass, 
Fool-proof tool operation assures con- 
nections that won't vibrate loose .. . 
can’t fail under severe stresses. 





on << 1 $ 
=z A o ~ A = 
s 3. ...are available 
y as a complete line 
— including ‘‘specials’ 


The T & B line of Sta-kon terminals 
and connectors is designed to meet al- 
most every wiring need: wire sizes 22 
to 4/0; in varied tongue styles and 

stud sizes; with and without insulation 
grip. Among the “specials” available is 
this heater wire terminal. Ideal for con- 
necting all types of resistance wire, 
these heat-resisting terminals add extra 
life to any toaster, iron, or heater. 
For full details on T & B Sta-kon 
make it a 


‘IT’S THE MARK OF AN AUTHORIZED T & B DISTRIBUTOR 


The complete line of T & B fittings for conductors and raceways is sold only by 


Perens recognized electrical wholesalers. It’s our way of assuring you the service and savings 
of a friendly local source. Call him for all your electrical needs. 133 


THE THOMAS & BETTS CO. 





INCORPORATED 


28 Butler Street * Elizabeth 1, New Jersey 


Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF FINE ELECTRICAL FITTINGS SINCE 1898 
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for low inductance. Special design 
features of the new sealed precision 
resistors include an internal cross-ovey 
wire whose insulation can withstand 
2000 volts. Another feature is the non- 
corrosive bonding of the end of the 


Wise ; winding and terminal—no solder or 
ugteady stream of dry-cold, hard ice flakes at the touch of a fy is used. The resistors also have 


8 ind of magic this Instant Ice Machine was made for. That’s rigid hot solder coated brass terminals 
its job. Hospitals, restaurants, hotels, dairies, meat packers and super for secure soldering. Mepco, Inc., 37 


> = they have an operating temperature 
Bm of —65 C to 125 C. The resistors have 
: spee aa ucers reversed and balanced pi windings 






markets count on it. And well they may —for Liquid Freeze Corpora- — APbett — Morristown, J. 
tion, manufacturer of Instant Ice Machines, has been extremely careful panei 
in the selection of sturdy, long-lived components for tough day-in, day-out aa 
oe . we . DEPOSITED 
performance. 


: ; ‘(ARBON RESISTOR 
Centered in the drive mechanism powering the stainless steel blades sean r 
which flake the ice, is a Winsmith Speed Reducer, Worm Gear Model Tiny deposited carbon ane — 
a : 9Y: silcone coating, the DCS ‘2, offers 
3 1/2 B, with an input speed of 2150 rpm and an output speed of 5 yf accuracy, stability, and dependable 
rpm. “Chosen for adaptability, sound engineering design and construction performance in high frequency appli- 
.-. we have found it rugged and dependable in every way,” says Liquid cations. Its resistance range is trom 
Freeze Corporation. 5 ohms to 2 megohms. The DCS !2 
Reasons such as these have led manufacturers to look to Winsmith 


when they are looking for speed reducers. With fully standardized differ- 





a 
ential, worm gear, helical gear and worm-helical units —the Winsmith —T 
line is the most complete within its range of 1/100 to 85 hp and 1.1:1 to oF > 
50,000:1 reduction ratios. -* << ~ 
Request catalog 148 for details. 
is made of a pure crystalline carbon 
WINSMITH, INC. | film bonded on ceramic rods of special 









18 EATON ST. materials, and then sealed with a spe- 


SPRINGVILLE (Erie County), N. Y. cial silicone coating. Dale Products, 
Inc., 1306—28th Ave., Columbus, Neb. 
No. 50, F ry f i+ qe 24 


STUD FASTENER 
Stud, called the Driv-Lok, is designed 
for the attachment of light metal or 
plastic ‘parts such as name_ plates. 
covers, and backets. Requiring light 
blows to drive the stud and secure the 
parts, the new fasteners are resistant 
to shock and vibration. Also, they can 
be disassembled without damage to 
the components. Stud has three 
parallel grooves, equally spaced, im- 
pressed on its shank, forming a raised 
flute. When the stud is driven into a 
hole of the same nominal diameter as 
the shank, the flutes are compressed 
against the whole wall, holding the 
stud securely in place. Fastener is 
| available in round, flat, and counter- 
| sunk head styles in lengths (under 
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Fasten 6 with STAINLESS STEEL 


tor Better looks — longer Lire 


LEADING PRODUCERS 
OF FASTENERS USE 


ALLEGHENY METAL 


A complete line of stain- 
less steel fasteners—all 
types and sizes of bolts 
and nuts, rivets, wood 
and machine screws, cot- 
ter pins, washers, etc.— 
are made of Allegheny 
Metal by the leading 
manufacturers in this 
field. Get in touch with 
them for catalogs and 
prices, or write us direct. 


ADDRESS DEPT. EM-42 
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Allegheny Metal fasteners are non- 
rusting, non-staining. They will last 
as long as, or longer than, the mate- 
rials they join. You can count on them 
to stand up through the years—both 
in strength and in bright good looks. 

Best of all, stainless steel fasteners 
can be used anywhere. It isn’t neces- 
sary that the materials to be joined are 
stainless—these corrosion-proof fas- 
teners are the perfect answer for join- 
ing other metals, woods, or plastics. 


You can make it BETTER with 


Allegheny Metal 


Fasteners made of Allegheny Metal are 
produced in complete variety—every 
type and size that your job requires. 

For improving quality and reliabil- 
ity wherever they’re used—and for the 
economy of lifetime service—specify 
fasteners made of the time-tested stain- 
less steel, Allegheny Metal. @ For any 
technical data or engineering help 
in the use of stainless steel, address 
Allegheny Ludlum Steel Corporation, 
Henry W. Oliver Bldg., Pittsburgh 22, Pa. 
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TYPE 11 


Miniature Telephone 
Type available in a 
wide variety of contact 
combinations with 
maximum performance 
ot minimum power 
input. 





TYPE 11P 


Adaptation of 
Standard Type 11 to 
plug mounting for 
tapid installations and 
change-overs. 


SNe aM eel mmc mh Te 


Specialists in hermetically sealed re- 
lays to the highest quality standards. 
Over fifty varieties of hermetically 
sealed enclosures available. 





TYPE 11HP 


Available hermetically 
sealed or dust-tight: 
2-11/32” high x 
1-21/32” dia. 

Octal plug 

mounting. 





; 
TYPE a ; 


Hermetically sealed in 
contact combinations 
up to 4 P.D.T. with 
selder terminal or mini- 
ature plug mounting. ; 
Height 2-1/16” x 
1-7/16” x 1-5/8”.F 





SPECIAL RELAYS 


to your ee 
Te 


MAGNECRAFT 


ELECTRIC COMPANY 
1446 W. VAN BUREN ST., CHICAGO 7 


fl 
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| 


head) from 4s in. to 42 in. with shank 
diameters from 0.067 to 0.250 in. 
Drive-Lok Pin Co., 713 Chauncey St., 
Sycamore, Ill. 

No. 51, Re page 247 


IMPROVED WIREWOUND 
RESISTOR 


Innovation in the construction of a line 
of wirewound designated 
Super Davohm, consists of an addi- 
tional stranded lead 
resistance wire and 
result, it is claimed, 
much strain, stress, 


resistors, 


wire between 
terminal. As a 
no matter how 
heat pressure 
are applied to the solder terminal, no 
accompanying shock is put upon the 


or 


eS 


j wiRE W. j 
\ 7 ; } 
DAVETS i 
' NEWARK NJ a a 






instead it is 


itself; 
absorbed by the heavy lead wire with- 


resistance wire 


out affecting the resistor. The line 
includes resistors made in accordance 
with MIL-R-93A specifications, as well 
as subminiature units. The Daven Co., 
191 Central Ave., Newark 4, N. J. 

No. 52, F ry Facility, poge 2 


BLACKENING PROCESS FOR 
STAINLESS STEELS, IRON 

Process for blackening stainless steels, 
cast and malleable irons called Black 
Magic S.S. is a one salt mixture, one 
bath process operating at a tempera- 
ture of 255-260 F. Process produces 
a lustrous, adherent black finish which 
will not chip, flake, or peel. Immersion 
time in the blackening solution is from 
5 to 15 minutes. The parts to be 
finished can be processed in baskets 
and in a few cases should be racked. 
A large amount of work can be pro- 
cessed in a relatively small volume 


| 
| 
| 
| 
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CUT BAR STOCK 


up to °/; Diameter 


Accurately, Instantly with 
a DI-ACRO* ROD PARTER 


The shearing-breaking action of a 
Di-Acro Rod Parter allows most bar 
stock to be cut without burr and dis- 
tortion. After parting, the bar is eas- 
ily inserted into a hole its same diam- 
eter and the end can be threaded or 
riveted without further processing. 
Holes in cutting heads accommo- 
date eleven different round stock sizes. 
Also special heads for cutting square, ) 
and other shaped bars. 


BOTH HAND AND POWER 
MODELS AVAILABLE 


Instantaneous cutting 
action with Di-Acro 
Power Rod Parter. Rate 
of production is limited 
only by speed with 
which stock can be fed. 
Motor driven flywheel, other moving 
parts housed in welded, steel cabinet. 








*pronounced Die-ack-ro 













Like More Information? . . . Send for 
32-Page Catalog 
Gives complete details on 
-==-\ hand and power operated 
Y Di-Acro Rod Parters, 
Benders, Brakes, Notchers, 
Punch Presses, Rollers and Shears. 


\ 
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Creators of 
“DIE-LESS DUPLICATING” 


O’NEIL-IRWIN 
MFG.COMPANY 


309 Eight Ave. 
LAKE CITY, MINN. 
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Controlling the punch 
of mighty 


| heavyweights i. with | 


1,5. Rainbow? VBelts 4 


A Complete Drive Service 
Multiple V-Belts 

F. H. P. Belts, Sheaves 

Flat Belting and Belting 
Special Purpose Belts 


hag ne 


a. 
Ea 


Note the U.S. Rainbow V-Belts in multiple drive on 
these presses. The monster at the right has a capacity 
of up to 3000 tons. 


These powerful presses, used for forming steel, exert tremendous 
forces. The V-Belts that transmit this power must be capable of han- 
dling great shock loads. The belts designed by United States Rubber 
Company for these presses have the right strength and dependability for 
the job. Each belt has the unique Equa-Tensil Cord Section that scien- 
tifically distributes the load to insure efficient pull with minimum 
stretch. Protective jackets increase the grip while keeping out dirt and 
“U.S.” Research perfects it.. prolonging wear. For large or small drives, you can depend on the qual- 
“U.S.” Production builds it... ity of U.S. Rainbow V-Belts. Order from your jobber or contact any of 
U.S. Industry depends on it. the 25 “U.S.” District Sales Offices, or write to address below. 





UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION : ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose + Belting + Expansion Joints « Rubber-to-metal Products « Oil Field Specialties + Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and E xtruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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Actual sizes 


r-B-M 77 3()() SERIES 


Hermetically Sealed Relays 


The R-B-M 22300 hermetically sealed telephone type relay is the 
electrical and mechanical equivalent of AN 3304-1, except for 
smaller size and mounting dimensions. 





An improved armature design, plus high temperature molded 
nylon coil: bobbin, provides greatly improved magnetic efficiency 
and enables R-B-M to reduce the overall size of the relay. The 
R-B-M 22300 design still retains palladium 
cross-bar contacts identical to those used in 
the larger size. 


Maximum contacts—6 Form A and 4 Form 
C—3 ampere 28 Volts. D. C. coil construction 
only. Maximum coil resistance 5000 ohms. 
Minimum power .75 watts. Also available in 


AN 3304 can for dynamotor or low capacitance 


application. Optional Mounting 
Arrangements 





Write Dept. A-6 for ASR Bulletin. 












R-B-M DIVISION 
ESSEX WIRE Corp. 


ogansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 


—FOR AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 
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of the blackening solution, which js 
made up by using 5 to 5% lb of Black 
Magic S.S. blackening salts for each 
gallon of solution. The  Mitchel- 
Bradford Chemical Co., 2446 Main 
St., Stratford, Conn. 

¢ No 53, 26 j 


SOLDERING ACCESSORY 


Lightweight handpiece accessory. 
available for the Glo-Melt resistance 
soldering unit, is called the Pencil 
Handpiece. Weight is ‘2 oz. Unit 
measures 5 in. long and %s in. in diam. 
Accessory for conduction (or resist- 
ance) soldering is available in two 
styles. Model A which holds % jn, 
carbon tips, and model B for “46 in. 
carbon tips. Both models are single 
carbon handpieces and are designed 





for instant conduction soldering by 
establishing a ground circuit through 
the standard soldering unit grounding 
clip and lead, or with the special 
mating plugs, sockets, etc. Wasserlein 
Mfg. Co., Inc., 126 West Cass St., 
Joliet, TI. 


e No. 54, | 


SELENIUM RECTIFIER KIT 
FOR FOUR TYPES 

Selenium rectifier kit contains all the 
necessary components for assembling 
any one of four different types ot 
selenium rectifiers: half-wave rectifier: 
full-wave center-tap rectifier; full 
wave bridge-type; and full-wave bat- 
tery charger. Sufficient components are 
available to build any one of 12 recti 
fier stacks for use in a wide range olf 
a-c to d-c applications. The kit is 
adapted for use in the laboratory, as 
for conversion of office machines to 
d-c and for use in power supplies for 
d-c motor speed-controls, relays, elec 
tromagnets, solenoids, brakes, chucks, 
clutches, separators, and similar com- 
ponents. 
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The new 
ALLEN 
BUTTON HEADS 


are here 


Button head cap screws provide smooth 
streamlined surfaces which are desirable in many 
applications that do not permit countersinking. 
However, their sockets are necessarily shallower 
than those of standard socket cap screws. 


This makes it doubly important to be certain you 
specify genuine Allen © Button Heads. The 


1953 


...and 
ALLEN © SOCKETS 
have the strength 
to make this new 
type practical 


a 


basic superiority of Pressur-Forming and Allenoy 
steel provide ample socket strength for satis- 
factory use, even with the shallower socket. 


Sizes from #8 x 14” through 5” x 2” standard 
with NC threads. These sizes also standard 
with NF threads except in 2” and 5” diam- 
eters. 





Included in each kit are instructions 
and keyed assembly drawings. Fed- 
eral Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

Circle No. 55, Reader Inquiry Facility, page 247. 


Extra large 
@eeeeeee? 
grease lubri- 
cated bearings. 


*'free-flo’’ air 
channels. 


Laboratory 


and 
‘Engineering 
| Equipment 


BAYONNE, NEW JERSEY 


* 


Also a complete line of Direct Current motors and generators 


ELECTRO @} DYNAMIC 


DIVISION OF GENERAL DYNAMICS CORPORATION 


One-piece 
cast iron 
Permanently 
aligned cast 


1 TO 250 HORSEPOWER (NEMA, STANDARDS) 


@eeeese © © 6.0.0.0. 


iron brackets. 


FREQUENCY METER 
Frequency Meter, Model 5570, is said 
to offer for the first time a direct- 
reading instrument capable of measur- 
ing frequencies from 0 cps to 42 me. 
Possible accuracies of 1 part in 
107+1 count can be attained. The 
indicated frequency is displayed in 
| digital form on eight banks of illumi- 
nated lucite number panels. Model 
| 5570 is mounted in a single three deck 
| cabinet. For permanent recording of 
the displayed information the meter 
can be connected directly to the 
Berkeley Digital Recorder system. 
| This provides an automatic printed 
record in arabic numerals on standard 
adding machine tape of the last six 


666 


: 
2 
q 
2 
> 


HEART of the motor 

3. Extra high-frequency testing 
of insulation between turns. 

4. Extra care in fitting coils into 


Ee pendable industrial motors 


The WINDING is the 
1. Extra insulation in stator slots 


and between phases. 
QUALITY SINCE 1880 
WRITE TODAY FOR NEW ILLUSTRATED CATALOGUE NO. 


2. Extra impregnations and bak- 
ings of the wound stator. 


digits of the measured frequency. 
| Applications indicate plotting fre- 
| quency drift and indicating stability. 
| Basically Model 5570 consists of 
| two sections: a high-speed Events-Per- 
| Unit-Time meter (EPUT), and a 
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lity. 
- of 


Per- 


NG 












GLUTTONS 


for 


PUNISHMENT 





CUSTOM 


CORD SETS 


Designed, engineered and produced to YOUR specifications 





“COR-LOK” 
No. 700 — U-L 
3 pole 20 amp. No. 99 — U-L 
Locking Type Male Plug 3 pole 15 amp. 
Grounded Male Plug 


4 


fy 


No. 101 


3 pole Female 
Blanket Connector 


| 


No. 52R U-L 
2 pole 15 amp 
Spring Action 
Male Plug c 





No matter how fierce a beating your wire units must 
take ...no matter how different your requirements 
may be... let our experienced staff help you work 
out the solution. Consult us without obligation. 


we — CORNISH WIRE COMPANY, INC. 






Engineers 
, 50 Church Street New York 7, N. Y. 
or 
@ATLANTA BOSTON BRIDGEPORT @CHICAGO CINCINNATI CLEVELAND 
Engineers” @DALLAS DETROIT DENVER KANSAS CITY @LOS ANGELES @ MINNEAPOLIS 


@PHILADELPHIA @ ROCHESTER @ST. LOUIS @SAN FRANCISCO @ SEATTLE 
@Stock carried 


JUNE 1953 237 





heterodyne unit. Frequencies of 2 me 
and below are applied directly to the 
EPUT section and are read on the last 
six decade number panels. Frequencies 
from 2 to 42 mc are applied to the 
heterodyne section, the megacycle se- 
lector knob turned to the proper har- 
monic and the results read directly on 
the eight decade number panels, 
Simplified adjustment of the hetero- 
dyne section selector knob is obtained 
by an output meter which indicates 
when the proper harmonic is reached. 
To obtain the accuracy of 1 part in 
107+ 1 count, provision has been made 
for externally adjusting the crystal 
control unit to WWV. This procedure 
can be made during frequency meas- 
urement. By means of accessory 
heterodyne units, the complete range, 
up to 160 mc can be read. Specifica- 
to save time, space, money and future headaches. At tions are input requirements, approxi- 
the breadboard stage, we can help you as we have so mately 1 volt rms (50 ohm imped- 
many others during 35 years of experience. Coto-Coil ance); display time, 1 to 5 sec con- 
' tinuously variable; and time base, 
().00002, 0.0002, 0.002, 0.2 and 2 sec. 
Power requirements are 117 volts 
+ 10 per cent, 60 cps, 260 watts. 
Dimensions: approximately 32 in. high 
x 21 in. wide x 16 in. deep. Berkeley 


When you design a new unit, be thrifty—consult us 


Company, 63 Pavilion Avenue, Providence 5, R. 
New York Office: 10 E. 43rd Street, New York 17. 


<Clsy 


- han .. * Scientific Division of Beckman Instru- 
Coto & Coils ments, Inc., 2200 Wright Ave., Rich- 
4 


mond, Calif. 


oyr? rcle No. 56, Reader 


HARDNESS TESTER 
Called the Porta-Brinell, this unit 
tel trolled es : - : makes a positive hardness test. A 
accurately controtied =. . a special penetrator makes an impres- 
electric heat my sion at controlled hydraulic force of 
Typ s 500 kg. The impression is read with 
HEATING LIQUIDS a standard brinell microscope and 
MELTING SOLIDS eee translated to brinell hardness. Range 


in Tanks and Vessels _—_ of tester is 20 to 500 brinell with maxt- 
mum accuracy over the full capacity of 


ae w the machine, which has a 12 in. gap 
Lobe Ge / f and a 4% in. throat. Weighing 17 |b, 
| tester is portable and works in any 


position. In portable testing, the work 

IMMERS Te) mela waaay is clamped between the cylinder hous- 

oe ing and anvil. The penetrator is then 

ro forced into the work from a retracted 
The most efficient method of heating fluids in 
tanks, kettles, steam tables, boilers, etc. Watlow Units 
are designed for low internal operating temperatures— 
which results in maximum life. Available in brass, steel 
or nickel alloy, also stainless steel sheaths, for maximum 
corrosion resistance. Standard sizes: 34” to 2” dia.; 342” 
to 60” lengths; 10W-35W densities. Special sizes and 

shapes built to your specifications. 


Send for your free copy of 
Watlow Electric Heating Units Catalog. 


SINCE 1922—DESIGNERS AND MANU- 
FACTURERS OF ELECTRIC HEATING UNITS 


ELECTRIC MFG. CO. 
1362 FERGUSON AVE. 


SAINT LOUIS 14, MO. 
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TRANSFORMERS 
e 
S- 
y 
. HERMETICALLY SEALED 
A- 
i- 
1. 
1- 
ms A NEW LINE OF STANDARD TYPES 
C. 
ts 
i @ Designed to MIL-T-27 specifications 
a @ MIL-T-27 standard steel cases. 
z @ Rugged sealed terminals 
° @ Core and coil securely anchored 
7 to mounting studs 
@ High Vacuum impregnated 
iit 
7 These types have been selected to provide standard, 
of readily available components of the highest quality, 
th including the specific types chosen by ASESA for uni- 
id versal military use. 
Ze 
af Complete specifications on this wide range of units 
are contained in a new catalog. Your copy will be 
i sent promptly on request. 
ny 
rk In addition to the group listed in this catalog, we manu- 
IS- facture reactors and transformers of all varieties, 
4 including the more economical types for use where 


conditions do not require the superior qualities of those 
listed in our catalog. We can offer competitive quota- 
tions on types to suit your exact needs. 


FERRANTI ELECTRIC 


INCORPORATED 


TERRANT| 
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30 Rockefeller Plaza New York 20, N.Y. 
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This typical 
Hetherington T1000 


Switch designed for Built lo meet ygqour 


MIL-S-6745 uses 
reduces size by 25%. 
TOUGHEST 
PERFORMANCE STANDARDS 


--- With weight and space savings 
in the bargain... 








Switch Types for Whether for MIL or for the toughest commercial uses, 
Fire detection Hetherington Switches and Switch-Pilot Light com- 

indicators binations are designed to do the job—with safety 
Trim tab control margin to spare. Unique, patented design provides 














Seat positioning 
Auto pilot release 
Tank jettison 
Microphone 
circuits 
Audible signal 
silencers 
Equipment testing 
Fire detection test 
Canopy release 
Seat ejectors 
Bomb or rocket 
firing mechanisms 
Auto pilots (holding . 
coil types) Suctehes 
Instruments 
Appliances ... 
and many others 


positive switching (to exceed military life cycle require- 
ments) in less space with less weight. Dozens of special 
aviation types in the 15-50 ampere range plus adapta- 
tions for exacting commercial jobs. 



























































HETHERINGTON 






































HETHERINGTON, INC. e SHARON HILL, PA. 
West Coast Division: 8568 W. Washington Bivd., Culver City, Calif. 

















position within the cylinder body and 
again retracted before unclamping. 
This results in an unmarred impres- 
sion. When bolted to a bench a sturdy 
stationary tester is obtained. Blosjo 
Enterprises, 5310 Golden Valley Rd., 
Minneapolis 22. 
e No. 57, Reader Inquiry Facilit 


REGULATED 

POWER SUPPLY 

Improved Model 200A regulated 
power supply furnishes continuoush 
variable voltage from 0 to 500 volts 
d-c at 0 to 200 milliamp at any setting, 
Bias voltage supplied can be varied 
from 0 to —150 volts d-c with 5 ma 
max. Also furnished with the unit are 
two independent outputs of low a-c 
voltage that may be used separately 
or combined to furnish either 6.3 volts 
at 6 amps, or 12.6 volts at 3 amp. 
Filament, line and load compensation 
circuitry are featured to secure the 





supply’s strict regulation of less than 
0.2 volt variation of the high voltage 
from no load to full load, or for line 
fluctuations from 105 to 125 volts a-c. 
Hum voltage is within 2 mv rms for 
any voltage or load within ratings. In- 
ternal impedance is less than 1 ohm 
d-c and less than 0.25 ohm from 20 
cycles to 50 ke. The supply is offered 
in a choice of birchwood or steel cab- 
inet or rack mounting. Dimensions are 
19 in. x 8% in. x 10 in. deep. Uni- 
versal Electronics Co., 2012 So. Sepul- 
veda Blvd., Los Angeles, Calif. 
No. 58, Reé juiry fF t 


IMPROVED D-C VOLTMETER 
Many advantages are claimed _ tor 
laboratory standard d-c_ voltmeters, 
designated Model PVM-4. Features 
include a resolution of better than 50 
mv over the entire range from 0 to 600 
volts. The 0-10 volt scale affords reso- 
lution of better than 5 mv in that 
range. Accuracy is better than 0.2 
per cent. Linearity is better than 0.1 
per cent. Input impedance is infinite. 
Essentially the PVM-4 consists of a 
super-regulated power supply, an 
accurately calibrated attenuator and 
a sensitive null indicator. The reference 
voltage for the power supply is fur- 
nished by a mercury battery with 
better than 0.1 per cent per year 
stability. An internal Weston standard 


ELECTRICAL MANUFACTURING 

















nd 


PS- 
dy 
3]0 


d.. 


ed 
}\ 
Its 


ac 
na 


-C: 
ly 
Its 


On 
he 


m 
() 
“d 


re 
i- 


|- 







FLUIDS 





ELECTRICITY 


This 12 Ib. harness for a 65 H.P. Cyclone 
eeemay hold an idea YOU can use 


Tucked away near the engine of a jet fighter, a 
ry . . . . 

Thompson Air-turbine drives an integral pump that GASES 
feeds the jet after-burners. 

Coupled to an electrical alternator, a Thompson Air- 

turbine drive delivers vast amounts of horsepower at 


micro-precise speed, regardless of fluctuations in load. 


These Thompson turbines pack abundant power 
into small space, with minimum weight. What’s 
more, they use air, always available at low cost. 

Industry is discovering dozens of new uses for these 
Thompson Air-turbines ... in a wide range of sizes 
and power. You may find it worth-while to call in a 
Thompson representative to tell you what we know 
about designing and building Air-turbines. ‘To find 
out how you can put them to work in your applica- 


tion, present or future, write... 


ACCESSORIES DIVISION 


Qhompson Products, Inc. 


Cleveland 17, Ohio 





12-pound, 65-HP Air-Turbine-driven Pump 
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Do You Need This 


CAV Net had 


TO PRODUCE FINISHED WIRE LEADS 


@ measured and cut in 22 
to 45-ft. lengths? 


@ insulation stripped one or 
both ends to 8'/2 in.? 


@ up to 1800 pieces per hour 
in 10-ft. lengths? 


Completed Automatically on Artos Model CS-10 


Now you can get high production 
of insulated wire leads... accu- 
rately measured, cut in lengths up 
to 45 ft., and stripped at one or 
both ends. Leads are finished com- 
plete and collected in one fast, 


automatic cycle. 


This Artos machine will handle 
wire, cord and cable up to No. 10 
stranded or No. 12 solid. Con- 


sistently uniform results are ob- 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped lengths 


to 614 in. at one end and 81 in. 
at the other, wire from No. 12 to 
No. 000 gauge, and up to 3600 
pieces per hour. Ask for recom- 
mendations on your problems. 





2741 S. 28th St. ® 
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tained without cutting strands or 


nicking solid wire. Insulation 
may be stripped from 2 in. up to 
84 in. at one end and 6) in. at 
the other. You can also slit parallel 
cord or remove the outer jacket on 


SJ appliance cords. 


Inexperienced help can handle 
an Artos without trouble. Set-ups 
are quickly changed for different 
cut lengths and stripped lengths. 


WRITE FOR BULLETIN 


Get the complete 
story—write now © Miike, 
for Bulletin 40 \S2z 

on the Artos 
Model CS-10. 







Milwaukee 46, Wis. 





cell is provided for periodically cali- 
brating the power supply to within 0.1] 
per cent of absolute value. The 
attenuator consists of a ten-turn poten- 
tiometer of 0.05 linearity and fixed 
resistors matched within 0.25 per cent. 
The null indicator is a ruggedized 
zero-center meter with a sensitivity of 
1 mv per division. 

In use, the voltage to be measured 
is applied directly across one side of 
the null indicator. The attenuator is 
then adjusted so that its output, 
applied to the other side of the indica- 
tor, produces a null. At this point the 
two voltages are exactly equal and the 
value of the unknown may be read 
directly from the attenuator setting. 
Applications include testing of power 
supply regulation, analog computer 
measurements, meter calibration, ca- 
pacitator storage measurements and 
other uses. Computer Corporation of 
America, 149 Churcli St., N.Y. 7. 

No. 59, Ré ry t ( 


HIGH POTENTIAL 

LEAKAGE TESTER 

Now available is a non-destructive 
device which will determine leakage 
at elevated potentials. Designated the 
Hi-Pot-Tester, this instrument pro- 
vides a means of testing whether com- 
ponents assemblies exhibit satisfactory 
leakage performance at voltages at, or 
in excess of, normal operating poten- 
tial. The device will indicate satisfac- 
tory peformance when connected to 
an equivalent resistance of 100,000 to 
110,000 ohms at one of three available 
voltage ranges: 300, 1000, and 1500 
volts a-c. It will reject instantly with- 
out destructive effects to the equip- 
ment under test, when the equivalent 
resistance of the tested material is less 
than 100,000 ohms with high voltage 
applied. This action is so fast that 
complete safety to the equipment 
under test as well as to the operator 
is always assured, because the high 
voltage normally present is immediate- 
ly removed. Dimensions are: length, 
16% in.; width, 8 in.; and height, 8 in. 


Cinetech Co., Inc., 106 West End 
Ave., New York 23. 
rcle No. 60, Reader Inquiry Facility, page 247 
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EFFICIENCY 





MODEL NO. D21UHP-1 (ACTUAL SIZE) 


a 


Another outstanding EAD contribution to the minia- 
t turization program is this extremely small, precision 
motor. Engineered for long life and high efficiency, it 
is especially designed for operation in confined areas 
where minimum size and weight is essential. 
Units are available in this small frame size for 400 
cycle or variable frequency operation, with 400 cycle 
power ratings ranging up to approximately 1/100 H.P. 
MODEL NO- Modifications include high ambient and high altitude 


D21UHP-! versions as well as servo, synchronous and gear motors. 
SPECIFICATION fae 400 CYCLE OPERATING CHARACTERISTICS 

s inductit i . eee eae 

Capactoy a, 400 cycles Sie APPROXIMATE R.P.M. 7,000 10,500 21,000 
tor, }}- P.M.., - ii 
>. 11,000 R. 220 V.s 

17 300th HP» MED on PHASES iz ts if 

35% efficiency, INPUT VOLTAGE 115 115 115 

(MAXIMUM) 
Fans \ _— 
contro $ 





rAkh Y nD - a 1-7 air f 
DEAN RO LYN 17, NEW Y 
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DO THESE NEW 


FIT INTO 
YOUR PICTURE? 


(cut-away 


view) 
FLUID-SHAFT MOTOR 


Provides smooth acceleration 
of heavy loads. More compact 
than separate motor and fluid 
coupling. Perfect alignment! 
Thousands in use on cranes, 
mixers, centrifugals, etc. 


FLUID-SHAFT MOTOREDUCER 


This Fluid-Shaft motor and 
gear reducer combination con- 
verts the motor’s conventional 
high speed into a slow speed, 
smooth starting, compact unit. 
Ideal for car pullers, conveyors, 
dryers, etc. 


MAGNETIC BRAKE 


The only brake that permits 
the use of TWO output shafts 
per motor. When desired, the 
motor shaft can be extended 
right through! Only 6 major 
parts...no levers or linkage... 
self adjusting... half usual 
length! 


Write for new engineering 
folder on these and other 


exclusive Reuland Products... 


industrial units designed to 


fill the needs of the nation’s leading 


equipment manufacturers! 


{ ELECTRIC COMPANY 


Alhombra, Calif. Representatives in all principal cities 


€IRST IN QUALITY ... FIRST IN DESIGN 
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Reuland motors 








Literature for the Asking 





To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 247. 


MAGNETIC IRON POWDERS-II- 
lustrated eight-page catalog briefly 
presents data on the uses and appli- 
cations of annealed carbonyl iron 
powders, hydrogen reduced iron pow- 
ders and magnatites. Included are 
photomicrographs, frequency vs Q 
chart, and permeability rating graphs. 
Magnetic Powders, Inc. 
Circle No. 61, Reader Inquiry Facility, page 


TEFLON -INSULATED MAGNET 
WIRE-Specification No. 1001 for 
Teflon-insulated round copper magnet 
wire presents company standards on 
the wire to be used, as well as on the 
minimum and maximum increase in 
diameter for each size of wire due to 
the film. Scope of the Specification 
covers adherence and flexibility, abra- 
sion scrape, aging, electrical proper- 


ties, and other standards. Warren 
Wire Co. 
Circle No. 62, Reader Inquiry Facility, page 247 


SERVOMOTORS — Precision motors 
for servo and control use are de- 
scribed in 2 two-page data sheets. 
Form 2403 provides complete data on 
Type 665-51 motor which can be 
obtained with diameters of approxi- 
mately 1 in. Motor with diameter of 
about 1.75 in. is described in Form 
2395. G-M Laboratories, Inc. 
Circle No. 63, Reader Inquiry Facility, page 247 
MAGNETIC AMPLIFIERS—Ampli- 
stats (self-saturating magnetic ampli- 
fiers) for high-gain d-c amplification 
are described in an eight-page book- 
let. Applications, typical units, theory 
of operation, and definition of terms 
are covered. Characteristics are de- 
scribed by means of texts, graphs, and 
charts. Data are presented on a 400- 
cycle plug-in unit, a 40-volt-amp in- 
dustrial type, and other models. Gen- 
eral Electric Co. 


cr 


-ircle No, 64, Reader Inquiry Facility, page 247. 


STAINLESS STEEL BARS—Helpful 
fabrication and processing information 
is provided in a 28-page booklet on 
stainless bars. Included is an eight- 
page section covering cutting, weld- 
ing, forging, machining, drilling, 
reaming, and other topics. Informa- 
tion is provided on how to select the 
proper stainless steel material for the 
required applications. Reference ta- 


bles on sizes and shapes available, as 
well as on weights and corrosion re- 
sistance are provided. Allegheny Lud- 
lum Steel Corp. 

Circle No. 65, Reader Inquiry Facility, page 247 


GEARMOTORS-—The function, de- 
sign, and application of gearmotors 
are described in a 16-page pamphlet 
on standard types of G-E Tri-Clad 
gearmotors with ratings from % up to 
200 hp. Cut-away views, a two-page 
selection chart, and illustrated case 
histories are included. General Elec- 
tric Co. 

Circle No. 66, Reader Inquiry Fa 


MERCURY SWITCHES—Four-page 
brochure describes a line of mercury- 
to-mercury switches for various appli- 
cations, presenting information on 
ratings, selection, leads, and_ tilting 
angles. Data are also presented on 
special types, information is presented 
on mounting clips, and dimensional 
drawings are included. Powrex Switch 
Co. 

e No. 67, Ri nquiry Facility, page 24 
SUBMINIATURE INDICATOR 
LIGHTS-Illustrated four-page folder 
presents data on a variety of indicator 
lights designed to mount in '%%pe in. 
clearance hole. Included in the line 
are indicator lights for plastic plate 
edge lighting (Qualified Products List 
Approval QPL-7806), non-dimming 
indicator lights and similar products. 
A subminiature type is described, and 
data are provided on insulated mount- 
ings, light shields, and other products. 
Dimensional diagrams are included. 
Dialight Corp. 

Circle No. 68, Reader Inquiry Facility, page 24 


HIGHER WATTAGE RHEOSTATS 
—Illustrations, dimensional drawings, 
and text are used to describe a line of 
rheostats consisting of 50, 75, 100, 
and 150 watt rheostats. Features of 
the line are covered, dimensional 
drawings are included, and specifica- 
tions are provided. Rheostats are de- 
signed to comply with current stand- 
ards of JAN-R-22, Underwriters’ 
Laboratories, RTMA, and NEMA. 
Hardwick, Hindle, Inc. 


c 


ircle No. 69, Reader Inquiry Facility, page 2 
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SILVER BRAZING PREFORMS-II- 
lustrated ten-page booklet describes 
brazing problems and selection of 
proper preforms. A comparison is 
made between preform and_ hand 
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How Cutler-Hammer, Inc. 









Quinorgo Electrical Insulations are high dielec- 
tric, heat-resistant sheet materials made of puri- 
fied asbestos for use on equipment up to 130 C. 
Available in tape and roll forms. 


Q ®) 
with Quinorgo electrical insulation 


ProtTEcTING COILS in giant 
C-H Supermagnets is difficult be- 
cause of the heat generated by the 
tightly packed pancake coils. This 
problem is complicated by the 
need to utilize every bit of space to 
gain maximum lifting power. After 
experimenting with many insulat- 
ing materials, including coatings, 
Cutler-Hammer chose Quinorgo 
No. 3000 for Supermagnet strap 
insulation. 


Quinorgo fully meets the exacting 
requirements of Cutler- Hammer 
—as well as those of other well- 
known electrical manufacturers. 
Quinorgo is a moderate priced, 
high-temperature insulation, for 


JOHNS -MANVILLO 


use alone or in “composites.” 
Available in two types with slightly 
different impregnation character- 
istics. Both types combine high di- 
electric and mechanical strengths, 
with uniform texture and caliper. 
They maintain these properties 
under operating temperatures up 
to 130 C. 

Quinorgo Electrical Insulations 
may lower your production costs 
and improve product perform- 
ance. For more information write 
for the 32-page booklet ‘““PYROL- 
YSIS PROTECTION PAYS WELL” 
(EL-40A) Johns-Manville, Box 60, 
New York 16, N. Y. In Canada, 
199 Bay Street, Toronto 1, Ontario. 





Cutler-Hammer’s success with Quinorgo No. 
3000 on giant Supermagnets led the company to 
use this insulation as a component of the series 
wound Type “M” magnetic brakes which are so 
widely known throughout the industry. 


yu Johns=-Manville ELECTRICAL INSULATIONS 
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IRIDITE 


l 
WANT CORROSION RESISTANCE? | 
Iridite will give you better-than- 
specification protection against | 


corrosion. 


WANT PAINT ADHERENCE? Iridite 
provides a firm and lasting base | 
for paint by preventing under- 
film corrosion. 


SPECS FOR 
NON-FERROUS 
FINISHING 
GOT YOU 
Mh 


ie 


WANT EYE-APPEAL? Iridite can give 
you a variety of finishes, depend- 
ing upon the metal being finished 
from clear and sparkling 
bright or military olive drab, to 
attractive dyed colors. 


BEST OF ALL, any Iridite finish is 
economical and easy to apply. 


IRIDITE 


Simple chemical dip; immersion time only 10 seconds to 
2 minutes; no sealing dip; color is clear or yellow depending 
upon your requirements; salt spray resistance equivalent to 
20 to 30 minutes of anodizing, eliminates need for costly racks 


and electrical power. 


) Miia aagtite en oo) ats 


INCORPORATED 


4004-06 E. MONUMENT STREET © BALTIMORE 5,MD 
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feeding. Round wire rings are dis- 
cussed, and advantages in economy 
and appearance are covered. Other 
brazing applications are also covered, 
Lucas-Milhaupt Engineering Co. 

rcle No. 70, Reader Inquiry Facility, page 247 

é 

HYDRAULIC CYLINDERS—Revised 
edition of Bulletin 49-55, containing 
32 pages, brings up-to-date specifica- 
tions and engineering information on 
a complete line of hydraulic cylinders 
for industrial machinery. Pointing out 
design follows practices recommended 
by the JIC Hydraulic Standard for 
Industrial Equipment, booklet dis- 
cusses special features of the cylinders 
and describes the various types by 
means of text and illustrations. Types 
of hydraulic cylinders described _in- 
clude: trunnion mounting (collar 
type); flange mounting (head end); 
and centerline mounting type. In- 
cluded are tables, circuits, and dimen- 
sional drawings. Vickers, Inc. 
Circle No. 71, Reader Inquiry Facility, page 247 


DEPOSITED CARBON RESISTORS 
—Specifications and characteristics of 
a line of deposited carbon resistors are 
discussed in a four-page brochure 
complete with curves and other illus- 
trations. Applications, advantages, 
and complete specifications are pro- 
vided, as well as the military specifi- 
cations they meet. Information is also 
provided on hermetically sealed de- 
posited carbon resistors and the ad- 
vantages they provide. Resistor Div., 
Electra Mfg. Co. 


Circle No. 72, Reader Inquiry Facility, page 247 


ALUMINUM FORMING -— Well- 
bound 152-page reference book de- 
scribes aluminum metallurgy and fab- 
rication. Section One is devoted to 
metallurgical and ‘technical data per- 
taining to aluminum sheet, and _in- 
formation essential for designing alu- 
minum sheet products. Section Two is 
devoted to various types of sheet 
forming operations. Section Three 
presents aluminum tubing and _ pipe 
data. In Section Four data are pre- 
sented on the forming, bending, and 
swaging of aluminum tubing and 
pipe. Formulas, tables, and other in- 
formation on specific applications are 
included. Reynolds Metals Co. 

Circle No. 73, Reader Inquiry Facility 


GERMANIUM 
advantages produced by 
process, four-page pamphlet uses cut- 
away views, curves, and text to de- 
scribe a line of germanium diodes. 
Included are the standard grades, in- 
cluding JAN types as well as five 
new grades, T-1 through T-5. Claim 
is made that forward conductance of 
the average diode is five times greater 


DIODES — Stressing 
a special 
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Pumping 


Ventilating Metal Forming 
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> Electric Motors 
* 
& BS 
: for every industry 
® 
: When you need electric motors ... in any rating, or 
® frame type... one or a thousand . . . always look for 
: the Fairbanks-Morse Seal. For over 120 years it has 

nga 6 stood for the finest in manufacturing integrity to 

ARR ae a all industry. 

. Fairbanks, Morse & Co., Chicago 5, Illinois. 
* 
& 
® 
8 
© 
# 
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® 
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Oil Well Pumping < 
BS 

e 
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Fairbanks-Morse QZK Motors—in a 
complete horsepower range. 


a name worth remembering when you want the best 


ELECTRIC MOTORS AND GENERATORS + DIESEL LOCOMOTIVES AND ENGINES + RAIL CARS + PUMPS + SCALES - HOME WATER SERVICE EQUIPMENT + FARM MACHINERY + MAGNETOS 
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See how 


QUALITY 


at 
pow |v [ole 


FOREMOST MFR'S. OF FINE ALUMINUM CASTINGS 


is controlled QUALITY CONTROL a | 
a help you UNDER coma ad 
at the aes? 
foundry 

level of 


production 


4 
4 
2 REDUCES ULTIMATE Cost 


a VOP [Otel oF [Ole Company 


lil 
ee ee 
Oe me 


NEW BROCHURE 
SHOWS HOW PERMOLD KEEPS 


“UNDER CONTROL” 


Ask for your copy—a pictorial description that shows how 
continuous, scientific control of Permold aluminum casting 
quality, fo specifications, saves you time and money. 


T H E Please send new brochure, “Quality Control Under 


Control,” describing modern casting methods and 
Name ead , 
COMPANY } Patio 


820 West Liberty Street Company 
Medina, Ohio Address 








than that of the conventional whisker 
diode. Other features and construc. 
tion details are covered. Transitroy 
Electronic Corp. 

e No. 74, Reader Inquiry Facility, page 247 
CODING INSULATED WIRE - 
Two-page data sheet discusses ability 
of a hot toil wire stamping press to 
stamp identifying symbols on_ insu. 
lated wire with standard flat, white 
metal type. Elimination of color cod. 
ing, tabbing, tagging, sleeving, etc. 
is stressed. Capacity, temperature 
range, and other spevifications are 
provided. Weber Hot Stamping 
Equipment Co. 

e No. 75, Reader Inq 


WIRE AND CABLES—Among thi 
products described in the 11 sections 
of well-illustrated catalog No. 63 ar 
rubber-insulated portable cords, heat- 
er cords, and lamp cords and fixture 
wires. Information is also provided 
on custom-made cord sets, including 
electrical range cord sets and other 
types. Thermostat cables, annunciator 
wires, electronic hook-up wires, and 
other products are also covered. 
Tables provide specifications and text 
discusses insulation, construction, and 
other pertinent details. Cornish Wire 
Co., Inc. 
No. 76, R« 


HERMETICALLY SEALED RE- 
LAYS—Designated GEA-5729A, four- 
page illustrated catalog uses photo- 
graphs, specification charts, and di- 
mensional diagrams in discussing the 
application, performance, and features 
of relays designed to meet or better 
provisions of MIL-R-6106, Joint Mili- 
tary Service Specifications for relays, 
and to meet performance require: 
ments of MIL-R-5757B. General Elec- 
tric Co. 
No. 77, R: 


INDUSTRIAL CEMENT-—Technical 
data sheet describes a quick thermo- 
setting, waterproof, cement material, 
F-88. Pointed out are its electrical in- 
ulation properties, its resistance to 
many acids, and its ability to with- 
stand temperatures ranging from —20 
to 212 F without loss of adhesiveness 
Applications are covered, including 
ability to hermetically seal small metal 
cans in place of solder. Other prop- 
erties are briefly listed. Industrial 
Div., American Consolidated Dental 
Co. 
No. 78, Ré 


PRESSURE-SENSITIVE TAPE DIS- 
PENSER—By means of _ illustrations 
and text, four-page brochure describes 
and shows advantages of an_ait- 
operated tape dispenser; also available 
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T3971 


This beautiful new Speed Queen Automatic Washer is packed with 
advanced new featurés. Backed by 45 years of experience in wash- 
ing machine manufacture, Speed Queen engineers know the import 
ance of dependable wiring. Their choice is Unilectric, like that of 


over 150 other leading electric and electronic product manufacturers. 


Tea a Le PHL 


Manufactured by 


UNITED MANUFACTURING & SERVICE COMPANY 
Ora e Elie ede eee ty 
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Reduce Labor Costs — 
Speed Production with 


CRATEX 


The World's Finest 
RUBBERIZED ABRASIVES 





There are over 160 standard sizes and shapes 
of Cratex Rubberized Abrasives available to 
meet your needs in 


BURRING, SMOOTHING 
and POLISHING operations 


Manufactured in four “grit types” from 
coarse to extra fine, Cratex saves production 
and labor costs by doing one or more opera- 
tions at one time—such as Cleaning, Blend- 
ing, Lapping, Finishing, and Trimming—on 
hard or soft 


METALS, PLASTICS, GLASS 
and scores of other materials. 


CRATEX Rubberized Abrasives 
Wheels, Points, Blocks, Sticks, Cones 


—are ideal for manual or machine applica- 
tion—require no special equipment—always 
ready for instant use. For over 30 years, 
Cratex has served industry with unparalleled 
results — an unduplicated reputation for 
lowering ‘unit costs” in burring, smoothing 
and polishing operations. Investigate Cratex 
Rubberized Abrasives . . . “The World’s Fin- 
est For industrial Use” . . . send today for 
Descriptive Catalog which gives full details, 
applications and prices. 


FREE CRATEX TECHNICAL SERVICE 


Get the assistance of our abrasive engineers 
on your burring, smoothing and polishing 
problems. Merely check the coupon for 
“Application Analysis Form.” This Cratex 
service will be helpful. 


MAIL THIS COUPON TODAY 


CRATEX MANUFACTURING CO. 
81 Natoma St., San Francisco 5, Calif. 


Without any obligation please send us— 
C Descriptive Catalog. 
C0 Application Analysis Form. 


FIRM 
INDIVIDUAL 
STREET 

city 


ZONE STATE 
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is a solenoid valve to actuate the 
dispenser. Case history shows its uses 
in delivering tapes for transformer 
and coil production and for use in 
other electrical and electronic com- 
ponents. Air Fixtures, Inc. 

rcle No. 79, Reader Inquiry Facility, page 24 


COLD FINISHED BARS — Eight- 
page guide to selection, use, and rela- 
tive cost of cold finished carbon steel 
bars describes the finishing processes 
used and their effects on mechanical 
properties and machinability. Also dis- 
cussed are the major characteristics 
and relative cost of a number of dif- 
ferent compositions including Ledloy, 
a fast machining bar steel. Joseph T. 
Ryerson & Son, Inc. 
e No. 80, Reader 


BERYLLIUM COPPER — Illustrated 
eight-page brochure describes and 
provides specifications on a variety of 
beryllium copper contact strips, high- 
frequency contact springs, and facili- 
ties for producing pilot lots of beryl- 
lium copper springs. Among other 
products described are “flea” contacts 
for subminiature tubes and_ printed 
circuits. Instrument Specialties Co., 
Inc. 
» No. 81, Reader iry Facilit 


PLASTICS, FIBER ELECTRIC IN- 
SULATIONS — Information on tea- 
tures and uses of fiber and plastics for 
electrical insulation are provided in 
two new catalogs, one on a line of 
reinforced plastics and the other on 
lines of laminated plastics, vulcanized 
fiber, and fishpaper products. Both 
catalogs give complete descriptions, 
tabular data, and other information 
on grades, properties, and fabricating 
techniques for sheets, rods, tubes, and 
fabricated or molded parts. Insulation 
Manufacturers Corp. 
e No. 82, Re 


VARIABLE SPEED DRIVES—Latest 
addition to a line of variable speed 
drives and controls, the Flexi-Speed 
Drive, is described in a four-page 
brochure. In addition to showing the 
flexibility in mounting by means of 
photographs, the bulletin describes 
the unit, provides rating tables, shaft 
center distances, dimensions, and 
other information. Reeves Pulley Co. 

le No. 83, Reader Inquiry Facility, poge 247 


SILICONE RUBBER COATED 
GLASS CLOTH — Comprehensive 
data on No. E-944 electrical grade 
silicone rubber coated glass cloth are 
presented in an engineering bulletin. 
Emphasis is placed on the fact that 
values required by MIL-C-2194A in 
material produced for the Navy’s Re- 
duced Diameter Cable Program are 
met and that this Class H insulation 





(Advertisement) 


NONINDICATING 
METER-RELAY 


1% accuracy — 
0.2 microam- 
pere sensitivity 
— 100 watts 
load contact rat- 
ing.—These are 
some of the 
features you get 
in a nonindicat- 
ing meter-relay like the one in the 
photo. It is a moving coil relay and 
it will do things you never expected 
without vacuum tubes. 








Accuracy 

Factory adjustment is within 2% of 
the specified current or voltage for 
most units. It can be adjusted at in- 
stallation to better than 1%. In fact, 


one customer (mame on_ request) 
reports 14% on a battery charger 
shutoff. 

Sensitivity 

Any setting between 0.2. micro- 


amperes and 50 amperes, or from 
.05 millivolts to 500 volts can be fur- 
nished. Higher ranges can be made 
with external multipliers. The sensi- 
tivity is adjustable at installation over 
a wide range to meet specific needs. 


Contacts 

S.PS.T.or SP- ~~~ [7,2 | 

D.T. in several \- ot. oe 

ratings. Normal jj oe 

contacts have wu! §& » Qsoosren | 

ratings up to "~(_J-___J 

100 DC _ milli- L___-}y 
BATTERY RE-SE? 


amperes for 
“make” only. Heavy duty contacts 
are rated 1 ampere at 115 V. AC or 
32 V. DC for “make” or “break.” The 
diagram shows the internal arrange- 
ment and auxiliary equipment needed 
for the heavy duty contacts. 


Speed 


Design variations allow for a range 
of response time from 1 millisecond 
to 10 seconds on most sensitivities. 


Case Style 

The clear plastic case shown is in 
production. It is approximately 2-12" 
cube, including terminals. This relay 
is adaptable to other mountings, in- 
cluding hermetically sealed plug-in 
cans. 


| Shock & Vibration 


Samples have withstood roll and 
pitch tests required for shipboard use. 
Internal shock mounting might be 
used to make it stand most shock and 
vibration tests. For further specifica- 
tions, write or call Bradley Thompson 
at Assembly Products, Inc., Chagrin 
| Falls 11, Ohio; phone CH 7-7374. 
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is your best solution! 


Koprers “EVENGLO” POLYSTYRENE 
can solve your lighting fixture prob- 
lem best because it gives you more 
optical and mechanical advantages 
than other materials commonly used 
for fluorescent fixture applications. 
“Evenglo” is optically superior be- 
Cause you can exercise more accurate 
control over opacity, diffusion and 
color in the finished product. In ef- 
fect, you can specify the color tone 
of light, degree of brightness and 
amount of diffusion desired, and you 
can be sure your specification will be 


ae 
KOPPERS 
WwW 


Koppers Plastics Make Many Produ 


maintained exactly in each “Evenglo” 
panel, from first to last. 

Koppers Polystyrenes 8X and 81 
are the types normally used in formu- 
lating “Evenglo.” Its high heat dis- 
tortion temperature gives it a decided 
advantage over competitive 
polystyrenes. ‘‘Evenglo’s” un- 
rivaled combination of easy 
moldability, dimensional sta- 
bility, light weight, ease of fabri- 
cation and low cost makes it a 
desirable choice over other 
plastics and glass. 








Koppers application engineers will 
be glad to demonstrate the versatility 
of ‘‘Evenglo” Polystyrene and to rec- 
ommend the “Evenglo” formulation 
that fits your specific requirements. 


Write for New, Free 
Bulletin C-2-162 


It contains technical data 
about “Evenglo’s” physi- 
cal and optical properties, 
and outlines the scope of 
its usefulness in the light- 


ing field. 


cts Better and Man) _Better Products Possible. 


KOPPERS COMPANY, INC., Chemical Division, Dept. EM-63, PITTSBURGH 19, PA. 


SALES OFFICES: NEW YORK 


JUNE 1953 





BOSTON 


PHILADELPHIA - 


CHICAGO 


DETROIT 


LOS ANGELES 





UNITED STATES GASKET 
is the foremost a Y, Tes 
Citas: ae 
sheets, rods, tape, A . ye 
rma 7 ET My) oe 
and machined 


specifications 


The United States 
Gasket Company was 
one of the pioneers in 
the fabrication of Fluoro- 
carbon Plastics. 
@ Profit from this broad 
experience, greater ‘“‘Know- 
‘ how” and their completely 
modern specialized facilities 
for low-cost, close tolerance 
production of Teflon* and 
Kel-Ff Stock and custom -mold- 
ed or machined parts. 
@ If you have a problem, U.S.G. 
engineers will show you how to cut 
corners and costs to incorporate the 
superior qualities of these plastics in 
your products. 
@ Ask for Catalogs No. 300 and 500. 


*du Pont Trademark tW. M. Kellogg Trademark 







UNITED | FLUOROCARBON € 
STATES | PRODUCTS DIVISION 
GASKET LS NEW JERSEY 


Representatives in Principal 


COMPAN Y Cities Throughout the World 
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retains up to 75 per cent of its dielec. 
tric strength after humidity condition- 
ing for 96 hr at 96 R.H. and 25 ¢ 
Physical and electrical properties are 
covered. Mica Insulator Co. 

e No. 84, Reade ty, page 247, 
INSTRUMENTS, TEST UNITS-]. 
lustrated 12-page catalog provides 
data on vibrating reed frequency 
meters and other types, including 
elapsed-time meters. Among other 
products described are a laboratory 
galvanometer, temperature testers and 
indicators, and a variety of switches. 
J-B-T Instruments, Inc. 

e No. 85, Reader Inquiry f ty, page 247, 


HIGH-VOLTAGE SELENIUM REC. 
TIFIER—Data and applications of a 
line of high-voltage enclosed selenium 
rectifiers for voltages between 250- 
500 volts and at current ratings of 
from 5 to 40 ma are presented in an 
eight-page illustrated brochure. Speci- 
tications are presented in tabular form 
on hermetically sealed paper tube, 
nylon tube, and other available mod- 
els. Emphasis is placed on the fact 
that rectifiers were developed to pro- 
vide protection at contact points in 
relays, stepping switches, and other 
devices. Federal Telephone and Radio 
Corp. 

e No. 86, Read ry Facility, poge 24m 


SEAMLESS DEEP-DRAWN BOXES 
—In 12 pages, illustrated catalog lists 
668 standard and stock sizes of pre- 


| cision deep-drawn aluminum and 


steel boxes, which is claimed to be the 
largest available stock. Specifications 
are provided, uses for electrically en- 
ergized equipment are noted, and fa- 
cilities for contract manufacturing, as 
well as for producing metal stamp- 
ings are covered. Zero Manufacturing 
Co. 

e No 87, Red ry ty, page 247 


MACHINE TOOL CASTINGS—En- 
titled “Meehanite Castings Build Bet- 
ter Machine Tools,” 24-page booklet 
is devoted to the use of Meehanite 
castings in machine tools. Illustrated 
case histories show not only the fin- 
ished machine tool, but indicate the 
specific castings used. Names of 
manufacturers are given and advan- 
tages of the castings are discussed. 
Useful engineering data are also in- 
cluded. Meehanite Metal Corp. 

rcle No. 88, f ty, pag 


ge 247. 


SPRAG CLUTCHES —In an illus- 
trated 18-page pamphlet basic con- 
struction and advantages are pre- 
sented for three types of clutches: 
indexing, over-running, or back stop- 
ping. Using cutaway views and other 
illustrations, booklet describes fune- 
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Se |e HEATING ALLOYS 
are your first choice for... : 


ECONOMY: Kanthal resistance wire, ribbon, and strip 
cost less . . . last longer. 


AVAILABILITY: Kanthal eT no nickel . 
shortages with Kanthal. 


HIGHER RESISTIVITY . . . as high as 872 ohms per 


circular mil foot. 


HIGHER TEMPERATURE: Kanthal gives dependable 
heat . . . even at temperatures as high as 2460° F. 


Send for your ‘Pree copy of the 


illustrated Kanthal Handbook, a com- 
plete manual of the characteristics of 


Kanthal Electric Resistance Alloys. 


THE KANTHAL corporation 


AMELIA PLACE, STAMFORD, CONNECTICUT 


Send me the Kanthal Handbook. We use resistance alloys in 


(Please state application) 


NAME 
POSITION 


(Please attach to company letterhead) 

























































































Design PROVED DEPENDABILITY... 
MODERN APPEARANCE into Your Product 


RECEPTACLES CAPS 
10 AND 20 AMPERES 


“Just Turn the Cap and It’s Locked” 


with PaS” 
Turnlok’ 
Devices 


CONNECTORS 


TWO, THREE AND FOUR-WIRE 


FOR POSITIVE ELECTRICAL CONNECTIONS 


EASY TO WIRE—targe head binding screws — Convenient wire- 
ways in connectors and caps — Receptacles designed for either side 


or back wiring. 


POSITIVE CONTACTS — Contour-controlled contacts, accurately 
formed and gauged — Assure positive contact at all times. 


MODERN DESIGN—Receptacles and connectors have modern face 
design with rating plainly visible, making it possible to tell the 


ampere rating at a glance. 


LONG LIFE CONSTRUCTION — Sturdy black plastic bodies — 


Extra heavy armor on caps and connectors — Built to take years 


of rough usage. 


Yours for the asking — The new 8-page descriptive manual 
with complete illustrations, dimensional and catalog in- 
formation. Just drop us a line on your letterhead. 


Write Dept. EM 


PASS & SEYMOUR, INC. 











Syracuse 9, N.Y. 


New York Office Chicago Office 
71 Murray St. 1229 W. Washington Bivd. 
New York 7, N. Y. Chicago 7, Ill. 
















tions of clutches, specifications and 
applications. Additional engineering 
and dimensional data are presented 
in tabular form. Briefly mentioned 
are the availability of several stand. 
ard models of each clutch type, as 
well as special design service and 
other pertinent information. Form. 
sprag Co. 
No. 89, F 


ALTITUDE CHAMBERS-Illustrated 
four-page bulletin describes a stand- 
ard line of altitude chamber for simu- 
lating altitudes from sea level to ap- 
proximately 80,000 ft; temperatures 
from —100 F to 200 F; and relative 
humidities from 20 to 90 per cent. 
Covered are performance data, stand- 
ard and special features, sizes and 
operating characteristics, and con- 
struction. Tenney Engineering, Inc. 
No. 90, R« 


GLASS POLYESTER LAMINATES 
—Two-page data sheet primarily de- 
scribes an extensive line of glass polvy- 
ester laminates. Properties are given 
for various glass-mat reinforced, glass 
cloth, and filament-reinforced types. 
Available sizes, thicknesses and other 
data are provided. Mentioned are the 
availability of special grades available 
for ultra-high strength (cloth epoxy), 
printed circuits, motor slot wedges, 
and other applications. The Dynakon 
Corp. 
e No. 91, Re 


ELECTRONIC COMPONENTS - 
Dealing with new electronic com- 
ponents, illustrated six-page folder de- 
scribes improved mica capacitors, 
miniature bathtub capacitors, a new 
form of printed wiring, a miniature 
electrolytic capacitor designed for use 
with transitors and other products. 
Aerovox Corp. 
No. 92, RF 


RELAYS—Four-page brochure — de 
scribes and illustrates various types of 
an extensive line of relays. Included 
are hermetically sealed subminiature 
relays, high-shock relays, as well as 
hermetically sealed armature and on- 
off power types. Data are provided on 
contacts, operating voltages, dimen- 
sions, and other topics. Price Electric 
Corp. 
No. 93, Recder Inquir 





INSULATING VARNISHES-—Baking 
and air-drying types of Tuffernell in- 
sulating varnishes are described in an 
illustrated 11-page illustrated book- 
let. A three-phase research and test- 
ing program on these insulating var- 
nishes and finishes is discussed and 
properties of each type of varnish, 
together with their applications, are 
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.. hnothe: Cvwucitle Service fer Magnet WUsers 






Magnet users are reducing manufacturing 





costs and improving their products 





through the use of this new, capacitor 


mpere turn, lischarge-type, impulse magnetizer — 
another example of Crucible’s leadership 
i pulse mag tizer in serving industry. 
This Crucible development has an im- 
° e 





w availa ] proved firing circuit . . . is more compact 


. requires less maintenance + me and 


results in more efficient magnetization. 

For further information on the avail- 

ability and operation of the Crucible 

Impulse Magnetizer, write to Crucible 

de Steel Company of America, General Sales 


Offices, Oliver Building, Pittsburgh, Pa. 


first name in special purpose steels 


53 goats of| Fine| steelmaking  ALNICO PERMANENT MAGNETS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY © SPECIAL PURPOSE STEELS 
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covered. Also included are data on 
properties and applications of insulat- 
ing and finishing enamels, insulatin 


get 3-way utility glues, paints, lacquers, and thinmalll 
with the Westinghouse Electric Corp. 


ircle No. 94, Reader Inquiry Facility, page 247, 


B E R K E L E Y MAGNETIC DISK BRAKES—Folder 


model 5500 contains specification sheets (bulletin 


604-F) for a variety of brakes for elec- 
tric motors meeting various mounting 
requirements. Included are a UL-ap- 
proved explosion-proof type, as well 
as types suitable for motor-mounting, 
floor-mounting and installation on an 


auntiversal Counter & Timer intermediate shaft. Principle of opera- 


tion, torque adjustment, lining wear, 
» daboratorve or production léne duty ratings, and other data are given, 
fo Sf ” Stearns Magnetic Inc. 
the versatile, direct-reading Model 5500 pro- Circle No. 95, Reader 
vides, in one compact instrument, facilities 


op flications : for faster, easier and more accurate: 


Relay and Switch Timing ee eee illustrated four-page brochure. Cov- 

onds, with a possible accuracy of + 10 ered are fabricating and assembly 

Timing of Photographic microseconds. . equipment, testing, and other topics. 
Components Typical applications are shown. Gen- 

eral Hermetic Sealing Corp. 

Circle No. 96, Reader r 


HERMETIC SEALING—Facilities for 
hermetic sealing of electrical and elec- 
tronic components are discussed in an 


Viscosity Measurements 


Bi 2. EVENTS-PER-UNIT-TIME DETERMINATION 

Ballistic Measurements with selectable time base of .0001, .001, .01, 
Elasticity Measurements .1, 1 and 10 seconds. Counting range is 20 
to 100,000 cps; accuracy + 1 count. 


Facility 


Accurate Low Frequency CASTINGS FOR MACHINE PARTS 
Measurements 3. STRAIGHTFORWARD COUNTING at rates to —Small illustrated four-page folder de- 
Tachometry 100,000 cps with absolute accuracy. scribes hard facing alloys known as 


oe Colmonoy. Data are presented on 
Frequency Characteristic : 


standard and special castings made of 
Measurements featmes : ae ey ee oe 
the alloy, its applications, special fea- 
Frequency Ratio Measurements DIRECT-READING decimal presentation tures. Emphasis is placed on the abil- 


Secondary Frequency Standard of information reduces operator ity of the castings to resist wear, cor- 
fatigue, minimizes error. No interpo- rosion, impact, indentation, and high 
lation required. temperature. Diamonds and _ Tools, 


_ and many more. Our AUTOMATIC OPERATIONAL CHECK can be Inc. 
engineering staff will gladly made in two seconds. Circle No. 97, Reader Ir 


assist in adapting this PRINTED READOUT available for 
ihe i perma- ies ais i vane 
versatile instrument to nently recording data on standard ADJUSTABLE AUTOTRANS- 


your special needs. adding machine tape. FORMERS-Illustrated 12-page bro- 
chure presents data on the new Type 
V-2 Variac whose brush-surface ha 
BRIEF SPECIFICATIONS irlac hose br sh-s face has 
a silver alloy coating said to prevent 
Frequency Time Interval Period contact surface deterioration even 
Se — — when operation at fixed brush settings 
@ Range: 20 cps to 100 kc 40 us to 100,000 sec. 0 cps to 10 kc : : 5 i pan 
is carried on continuously. Features of 


. + 1 count (1 sec.) ; ; 
S Reeeraey «= 0001% (10 sec) + 10 us + 10 us the new construction are described 


ivity: 1 v. peak with 1 v. and specifications on the new models 
Soe) 02 1 20v. RMS per us rise time 0.2 v. peak, d. c. are be a General Radio Co 
© Gate Tim ): 0001, .001, .01, 100, 10, 1 kc, 1 or 10 cycles ree ane Pn, eee oe 
Se 1, 1 and 16 sec. 100, 10, 1 cps of input signal rcle No. 98, Reader Inquiry Facilit 
@ Crystal Stability: 1 part in 10° (temp. controlled) 
@ Power Requirements: 117 v., + 10%, 50-60 cycles, 200 watts PRODUCT DEVELOPMENT - 


@ Accessory Socket External reset; + 100 v., 5 ma; + 290 v., 25 ma; 7s ers we ae alittle 
SEMEN 63 v.0.c. 2 cnips, ground Eight-page folder answers questions 


© Display Time: Continuously variable from .5 to 5 seconds on industrial product development by 
@ Dimensions, Weight: 2034” wide x 12” high x 15” deep; 84 lbs. an independent engineering concern 
@ Price: $980.00, f.o.b. Richmond, Calif. for organizations requiring outside as- 


Telemetering 


sistance. Pertinent questions are an- 
swered, facilities are shown, and il- 
* For complete data, please request Bulletin 506. lustrations are provided of developed 


products, including appliances. De- 


b [ k F pe signers for Industry, Inc. 
. . . rcle No. 99, Reader Inquiry Fa 
[3% 4640 fn 
HERMETIC SEALING—Comprehen- 
BECKMAN INSTRUMENTS INC. sive booklet describes in detail the 


2200 WRIGHT AVE., RICHMOND, CALIF. reasons, as well as the methods used 
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Your parts can be run on the equipment 
Volume that produces the desired volume at lowest 
Production cost. We have the most complete automatic 
press facilities in the industry. 


Press equipment ranges from small 
tabletting presses to 100 ton hydraulics and 
includes several high speed rotaries. Any 
one of these rotaries can produce up to 
1,800,000 a day of small, simple parts. 


Fast 
Production 


You can choose the AlSiMag ceramic 
composition with the physical characteristics 
Widest best suited for your requirements. Property 
(eo | Choice of chart, free on request, gives characteristics of 


Materials the many compositions available. 
Engineering advice is available on request. 


AlSiMag die pressed ceramics are uniform 
‘ ji > physically and dimensionally. This speeds 
© Precision... assembly, assures dependable performance. 
o Uniformity Where exceptional dimensional accuracy is 


required, grinding facilities are available 
at commensurate cost. 


64 BASIC MATERIALS 


FOR INDUSTRY 


ale LOOT TTY 


GRAND aT TT We lns 


NEW YORK S2ND YEAR OF CERAMIC LEADERSHIP 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 @ SYRACUSE, N. Y.: 330 Arlington Ave., Phone 76-5068 © CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685 
WEW ENGLAND: 1374 Mass. Ave., Cambridge, Mass., Kirkland 7-4498 @ PHILADELPHIA: 1649 N. Broad St., Stevenson 4-2823 @ ST. LOUIS: 1123 Washington Ave., Garfield 4959 
CHICAGO: 228 N. LoSalle St., Central 6-1721 @ SOUTHWEST: John A. Green Co., 6815 Oriole Dr., Dallas 9, Dixon 9918 @ LOS ANGELES: 5603 N. Huntington Dr., Copital 1-9114 































































HAYDON® 
electric timing motors , 








































OF TIMING COMPONENTS 


HAYDON, in addition to its own extensive development, engineering 
and production facilities has the backing of the basic research 
facilities of the General Time Corporation. The wide experience of 
associated companies, Westclox, Seth Thomas, Stromberg Time and 
Western Clock are also available. 


These wide resources have resulted in HAYDON’s unquestioned 
leadership in the field of timing. 








Write for Catalog No. 322, Electric Timing Motors 












Other literature available on request on Tim- 
ing Devices, Clock Movements, 400 cycle 
Elapsed Time Indicators, 400 cycle Time Delay 
Relay, 400 cycle Motors, D.C. Motors. 










*TRADEMARK Reg. U. S. Pat. Off. 
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HAYDON Mfg. Co., Inc. 


Subsidiary of GENERAL TIME CORP. 
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2530 ELM STREET 
TORRINGTON, CONNECTICUT 


























for hermetic sealing by company and 
shows step-by-step how a relay jg 
hermetically sealed. Facilities ‘and 
equipment for special-order hermetic 
sealing are discussed and data on an 
extensive variety of enclosures to meet 
varied needs are presented. Electro- 
Seal Corp. 
rcle No. 100, R« 





SINTERED METAL PARTS—Cop- 
taining 42-pages, engineering hand- 
book describes Gramix parts ‘and 
bearings. Properties, economy, and 
advantages are covered. Design con- 
siderations, machining, bearing loads. 
and available ferrous and non-ferrous 
grades available, are among the topics 
discussed and_ illustrated. Data are 
also presented on = special-order, en- 
gineering, and research facilities. The 
United States Graphite Co. 
e No. 101, Re t 


SPIRAL BACK-UP RINGS — Four- 
page bulletin describes the advantages 
of Teflon sprial rings designed for use 
with O-ring seals. Dimensional speci- 
fications, ranges of sizes now  avail- 
able, and information on rod, sheet, 
and tube stock being produced from 
Teflon powder are covered. Ilustra- 
tions are included and tables listing 
commercial spiral rings and_ inter- 
changeable AN back-up rings are pro- 
vided. Resistoflex Corp. 

ircle No. 102, R: f ry F 


INSULATED COPPER WIRE — By 
means of charts, physical and elec- 
trical characteristics of SIL-X, a 
silicone-rubber-insulated, glass braid 
Jacquered wire is presented in a four- 
page brochure. Emphasis is on flex- 
ibility at high and low temperatures, 
low dielectric constant, and other 
characteristics. Applications and spec- 
ifications of the UL-approved wire 
are provided. Essex Wire Corp. 
e No. 103, F ry Fa t 


POWER SUPPLIES, ELECTRONIC 
EQUIPMENT-Illlustrated eight-page 
catalog contains detailed  specifica- 
tions, typical circuits, and applications 
for a variety of components, including 
vibrators, vibrator power suppuies, 
sub-miniature tubes, current regulator 
tubes, and resistors. Data are also 
provided on thermal time-delay relays 
and counter tubes. The Victoreen In- 
strument Co, 
e No. 104, Reader iry F 


TEFLON PRODUCTS, DATA-— 
Eight-page pamphlet provides intor- 
mation on stock sizes of Teflon rod 
and tubing, special extruded shapes. 
and ability to supply fabricated Teflon 
parts. Also covered are availability ot 
Teflon tape, sizes of which are given 
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DP-DT and TP-DT ee ST eet Std 
types with ——_ slide type 
spring return hee 


rt hed 
Py | 
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. Money-Saver Switches 
Sy” ' that— 


Boost Product Efficiency 


The right type—at the right price 
FOR INSTRUMENTS, RADIOS, APPLIANCES, 
TOYS. SMALL MOTORS and dozens of other uses. 


4-position SP 


SP-ST; SP-DT; DP-DT 
PU Ae e-bay 


3-position DP 


6, 9 
SP-DT with 
spring return 


Push type, % 

momentary contact 8) 

iar Cr Ce 
CPT Cert at mea 


4P-DT with or 
without indent action 


4-gang SP-DT or { < 
re el ost c io. elie A lta 
; y plunger 
switch 


oh eR es i 
ame dda) 


OS 


FOR FRACTIONAL H.P. MOTORS 


3-ampere types—SP-ST or SP-DT 
Write for 
Stackpole 
Catalog 
RC8 


Electronic Components Division 


ey Stackpole Carbon Company, St. Marys, Pa. 


FIXED AND VARIABLE RESISTORS 
RESISTORS @e CERAMAG"“ 


© SPECIAL 


(ferrite) CORES @e IRON 


CORES @e CHOKE FORMS e GA "GIMMICK” CAPACITORS, etc. 
JUNE 1953 























































LORD 


i=) BONDED-RUBBER 


Fau Aub 








A GREAT NAME IN COMFORT 


ROOM AIR CONDITIONER 


THe fans of the famous Fedders Room Air Condi- 
tioner are equipped with the Lord Bonded-Rubber fan 
hub shown here. It forms an effective “sound dam” be- 
tween shaft and fan. With no metallic path for vibration 
to follow, noises from shaft or components never reach 
the room in which this Fedders unit is installed. Lord 
Vibration and Shock Control Mountings and Bonded- 
Rubber components are in use by leading appliance 
manufacturers to improve product performance and in- 
crease customer satisfaction and comfort. We shall be 
pleased to work with you on the operational improve- 
ment of your products. 









BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
223 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
7310 Woodward Ave. 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 


LORD MANUFACTURING COMPANY ° ERIE, PA. 


Lond headquarters yor 


<..3f VIBRATION CONTROL | 
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in tabular form. Reference materia] 
covers design considerations. proper 
ties, characteristics, and other topics. 
The Polymer Corporation of Pennsyl- 
vania. 

e No. 105, Reader 


MOTOR-STARTER GUIDE — Selec- 
tion information on starters for squir- 
rel-cage induction motors rated up to 
600 hp at 600 volts or less are con- 
tained in an 8-page brochure. Also 
data are included on selecting’ the 
proper type of enclosure, the proper 
operating arrangement, and the selec- 
tion of reduced voltage starters. In 
addition to a chart on the selection of 
cage motor starters, information js 
provided on two- or three-wire con- 
trol and useful reference material on 
the selection of heater elements for 
overload relays. Allis-Chalmers Manu- 
facturing Co. 

rcle No. 106, Reader Inquiry Facility, page 247, 


TEMPERATURE CONTROLLERS-— 
Containing four pages, _ illustrated 
pamphlet presents on the series 200 
direct-reading electronic temperature 
controllers. Included are straight-line 
temperature control unit, and propor- 
tioning controls. Design features, ap- 
plications, specifications, and other 
information are provided. Operating 
diagrams and other illustrations are 
included. Wheelco Instruments Div., 
Barber-Colman Co. 

Circle No. 107, Reader Inquiry Facility, page 247 


CUSTOM-MOLDED RUBBER 
PARTS — Four- page brochure  dis- 
cusses the company’s expanded facil- 
ities for the production of special 
synthetic compounds and_ describes 
new methods and processes for cus- 
tom-molding of a wide variety of 
shapes and sizes. Advantages of spe- 
cial rubber compounds developed for 
specific applications are mentioned, 
typical products are shown, and some 
of the company’s facilities are illus- 
trated. Parker Rubber Products Div., 
The Parker Appliance Co. 

e No. 108, Reader Inquiry Fa 


ne 247 
page 24/. 


MAGNESIUM FABRICATION —In 
words and pictures eight-page pam- 
phlet describes magnesium fabrication 
facilities and services. Briefly listed 
are functions performed, including 
engineering and design. Also included 
is a table listing relative strength and 
stiffness in bending of various struc- 
tural metals. Brooks and Perkins, Inc. 
Circle No. 109, Reader Inquiry Facility, page 247. 


ENCAPSULATING METHODS — 
Four-page brochure, complete with 
illustrations, describes the method of 
encapsulating selenium rectifiers and 
allied components. Advantages of en- 
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CHESTER means dependability plus in wires 
and cables for every electronic and electrical 
application. The compounds used in all 
CHESTER Wire and Cable constructions are 
made in the CHESTER plant. Thus, complete 
* control over selection of raw materials and man- 

ufacturing techniques, provides full control of 

quality ... your assurance of uniformity in every 
foot of conductor bearing the CHESTER label! 
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JAN-C-76 WIRE 
109°C, 90°C, 80°C 
SHIELDED WIRES & CABLES 
FLEXIBLE CORD 
TV LEAD-IN WIRES 
INSTRUMENT WIRES 
COMMUNICATION WIRES 
COAXIAL CABLE 
LACQUERED 
SPECIAL WIRE 


“ w 
ASK hilly FOR the New Chester Liter- 


ature. Complete data on wires and cables 
for electrical and electronic wiring. 
Request yours, today! 
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COVERED 


* SRIR, SRHV, 
SRRF, WL 


poveo, 120°C" 


y APPROVED; 


WIRES 


& CABLES TO 
SPECIFICATIONS 


i 
*Solid colors or spiral marking 4 


& CABLES TO 
SPECIFICATION 
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SHOCK " VIBRATION 


Simplify Your Packing and 


Protect Your Product 


with Barrymounts 
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Photograph courtesy of PHILCO CORPORATION, Government and Industrial Division 


The problem of protecting delicate equipment in transit is 
enormously simplified by properly designed shock mounts 
built right into the packaging. Barry shock mounts, designed 
for protection against the severest shocks of military service, 


have demonstrated their value in this industrial application. 


Philco Corporation has made Barrymounts standard 
in packaging design for the entire Philco Micro- 
wave Program, and has shipped thousands of 
microwave equipments all over the world without 
the slightest damage. Philco microwave equipment 
is shipped pre-assembled, with all the tubes, glass 
dessicators, and crystals in place. On arrival, the 
only work required is powering the equipment. 


Barrymounts are the modern method of shock protection. Let 
them simplify your packaging problems. Write today for 
more detailed information. 


THE Pe AR e Y CORP. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


a5). SALES REPRESENTATIVES IN 
" Aifante Baltimore Chicago Clevelosd Dollas Dayton Detroit Los Angeles Minneopolis New York 
- Philadelpbic ~Phoenix Rochester St. Louis Son Frencisco Seattle Toronto Washington 
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capsulation are covered, and data oy 
the mechanical properties and _ resis. 
tance of the encapsulating materials 
are pointed out. High dielectric 
strength and other features of the 
method are briefly described. Federal 
Telephone and Radio Corp. 
No. 110, 


PIEZOELECTRIC MATERIALS— 
Information on the nature, character- 
istics, and applications of piezoelectric 
crystals and ceramics are presented jn 
an illustrated 20-page booklet. Sup- 
plementing the booklet is a 32-page 
brochure, “Piezotronic Technical 
Data,” which compares general prop- 
erties of piezoelectric materials. and 
describes their basic behavior. Other 
topics discussed are: electronic. cir- 
cuit applications and considerations: 
basic electrical, chemical, and electro- 
mechanical properties; and equivalent 
circuit data. Brush Electronics Co 
No. 111 


CAPACITORS—Included in an exten- 
sive line of capacitors described in a 
34-page catalog are “zero-loss” capac- 
itors, as well as film dielectric types 
with a power factor of less than 
0.0001. Aiso available are capacitors 
in ceramic or bakelite tubes, as well 
as miniature oil capacitors, electro- 
lvties, r-f noise suppressors, and 
many other types. Characteristics of 
impregnants and availability of her- 
metically sealed metal tube capacitors 
are discussed. Dumont Electric Corp. 
No. 113, | 





Reprint Packages 


Related feature articles pre- 
viously offered as separate re- 
prints are now. available in 
combined reprints on the fol- 
lowing subjects. 


New Phenolic Materials, 
28 pages $0.75 


Adjustable-Speed Drives, 
24 pages $1.00 


Applying Magnetic Amplifiers, 
10 pages $1.50 


Motor Overload Protection, 
52 pages $1.50 


Designing Servo Systems, 
56 pages $2.00 


Engineering Testing in Design, 
76 pages $2.50 


Plastics and Dielectrics, 
92 pages $3.00 


Copies are available at the 
prices shown, on orders accom- 
panied by remittance. For de- 
tailed review of the contents of 
each and ordering information 
see page 247. 


$$$ $$$ 
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me All units have these important features... 
(Left 
Model AJ 


Bushing Mounting 


SMALL SIZE—LIGHT WEIGHT: All AJ Models 
are only 34” in diameter (small as a penny) 
138” long—weigh 1.0 oz. They require a 


unit. The 18” slide wire gives a resolution 
of 1/3000 in a 100 ohm unit—1/6500 in a 
50,000 ohm unit! 































minimum of valuable panel space! 


HIGH PRECISION—CIRCUIT SIMPLICITY: On 
many applications an AJ Series will replace 
two conventional potentiometers, providing 
both wide range and fine adjustment in one 


(Right) 
Model AJS 
Servo Mounting 




















RELIABILITY: The AJ models are rugged 
and simple—built to close tolerances with 
careful quality control. Their performance 
and reliability reflect the usual high stand- 
ards of Helipot quality. 


Advanced Construction 
For light weight, unusual compactness, high accuracy and resolution, coupled 
with utmost reliability, investigate the AJ series... 


» All types have bearings at each end of the shaft to assure precise alignment 
and linearity at all times. 

Either single or double shaft extensions can be provided to meet individual 
— + also, ball or sleeve bearings, special shaft lengths, flats, screwdriver 
slots, etc. 

» By means of a unique Helipot welding technique, tap connections can be 
made to only one turn of the resistance winding, and can be provided at 
virtually any desired point on the resistance element. 

New improved terminals are rigidly anchored in place to prevent twisting 
and coil failures due to fatigue. These anchor-locked terminals are used 
both at the taps and at the coil ends. 


Meet Rigid Helipot Standards 


Helipot—world’s largest manufacturer of precision potentiometers— 
has built an enviable reputation for its high design and construction stand- 
ards, and the AJ models meet these standards in every way. 


The resistance elements are made of precision-drawn alloys, accurately 
wound by special machines on a heat-dissipating copper core. 


Each coil is individually tested, then permanently anchored in grooves 
precision-machined into the case. Slider contacts are of long-lived Paliney 
alloy for low contact resistance and low thermal e.m-f....and all terminals 
are silver plated and insulated from ground to pass 1,000 volt breakdown test. 


In spite of light weight and compact design, all AJ models are built throughout 
for long life and rugged service. Potentiometer life varies with each application, of 
course, depending upon rotation speed, temperature, atmospheric dust, etc. But laboratory 
tests show that under proper conditions, all of the AJ series have a life expectancy in 
excess of one million cycles each! 

Contact your nearest HELIPOT representative for complete details—or write direct for Data File 618. 


true HelipOt corporation 


Ors 
rp. 
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CONDENSED SPECIFICATIONS 


Number of turns 10 

Power rating 2 watts 

Coil length 18” 

Mechanical rotation 3600° + 12° —0° 

Electrical rotation 3600° + 12° —0° 

Resistance ranges 100 ohms to 50,000 ohms 

Resistance tolerance + 5.0% 

Linearity tolerances: 
All values + 0.5% (standard) 

5000 ohms and above + 0.1% 

Below 5000 ohms + 0.25% 

0.75 oz. in. 


Net weight 1.0 o7. 


Starting torque 
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1, 2, 3, 4, 6, 8 and 12 pole interchangeable 
and reversible contact units. 


a hp © 6= SF op 
An Exceptionally Versatile 
Line in the Heavy Duty Field 


An exceptionally versatile line, une 
equalled in the heavy duty field, with a 
virtually unlimited number of assembly 
combinations to meet the individual re- 
quirements of any portable electrical 
equipment. 

Interchangeable contacts, 1 to 8 poles, 
can be assembled in standard plug 
shells and receptacle housings. The pro- 
tected female contact unit can be as- 
sembled in either plug or receptacle for 
safety in the line side of the circuit, Fus. 
ible types and units with one pole 
grounded are also available. 

Automatic bayonet lock with either 
manual or combination manual and au- 
tomatic release protects equipment and 
wiring. Wide range of pressed steel plug | 
shells, receptacles, and cord connectors | 
available in the complete Triploc line, 
including cast metal housings threaded 
for watertight gasket seal. Ratings up to 
20 amperes, 250 volts DC, 460 AC, Con. 
sult your Pylet Catalog 1100, Bul. 
1140-1, for complete listings. 


CONDUIT FITTINGS © FLOODLIGHTS 


THE 
PYLE-NATIONAL 


COMPANY 
1388 N. Kostner Avenue, Chicago 51, Illinois 


SULT Sh 








268 





| 


Feature Article Reprints 





SELECTED feature articles from each issue 
of ELEcTRICAL MANUFACTURING are re- 
printed in complete form for convenient 
filing and to avoid mutilating copies of 
the issue. 

New or recent reprints available 
through the Reader Inquiry Facility are 
listed immediately below; any qualified 
reader may secure single copies without 
charge. Following this listing of free 
reprints are combined reprints of several 
related articles on selected subjects; 
copies are available at prices stated, on 
orders accompanied by remittance. 


Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Five New Titles Now Ready 


These new feature article reprints are 
now available for distribution; single 
copies may be secured without charge 
through the Reader Inquiry Facility or 
by letterhead request. 


JIC Electrical Standards for Industrial 
Equipment, June 1953, 16 pages. 
Complete text of the revised standards 
adopted in March, with all changes 
and additions shown in bold face. 


(114) 


All-Printed Circuit Electronic Assembly. 
June, 1953, 4 Rubber-backed 
printed circuit connector system com- 
bined with printed circuit chassis ele- 
ments eliminates connectors as special 


pages. 


components and most hand wiring 


(133) 


Precipitation-Hardening Stainless Steels, 

June 1953, 8 pages. Two new corro- 
deep-drawing 
type and a high-strength material with 
good stability; both good for service 
temperatures up to 600 F. (134) 


sion-resistant alloys—a 


Qualification Testing of Control Relays, 
June 1953, 4 pages. Rapid test repro- 
duces four types of actual service con- 
ditions: test results point to greater 

reliability and several 

specific design improvements for in- 


emphasis on 


dustrial control service. (136) 
Materials Systems in Electrochemical 
Design, June 1953, 4 pages. Materials 


are the common denominator of prod- 

ucts design; must be approached as 

logical systems. (140) 
Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
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distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility and quantities in some 
instances are low. 


Temperature-Humidity Evaluation — of 
Plastics, May 1953, 8 pages. Realistic 
data for appraising electrical perform- 
ance under severe environmental con- 
ditions, based on results of special ey- 
cling tests. (115) 


British Developments in Embedded and 
Printed Circuits, May 1953, 12 pages. 
Review of current thinking and prog- 
ress, including automatic assembly 
methods, based on recent official re- 
ports; characteristics of embedment 
resins discussed and application cited 
for circuit in telemetering unit. (116) 


Testing Insulation Systems for Rotating 
Electrical Machines, March 1953, 12 
pages. Complete text of proposed AIEE 
test code for functional evaluation of 
motor insulation materials reflecting 
current trends toward higher operating 
temperatures and smaller frame sizes. 
Also included is Temperature Limits 
in Ratings of Electric Machines, in the 
same issue; full text of the recently 
changed AIEE standard No. 1, with 
revisions shown in boldface. (117) 


Design of Safe Control Circuits, April 
1953, 8 pages. Circuit design rules for 
machine tool controls aimed at elimi- 
nation of hazards to operator and 
equipment, as result of electrical fail- 
ure; based on operating experience at 


Ford Motor Co. (137) 


Cooling Systems for Airborne Equip- 
ment, April 1953, 4 pages. Solutions 
to complex heat dissipation problems 
in electrical equipment designed for 
service on guided missiles and other 


high-speed carriers. (138) 


Application Factors for Electrical Re- 
solvers, March 1953, 8 pages. Ways 
of using these motor-like components 
as control elements in automation of 
industrial processes. (119) 


High-Torque vs. High-Slip Motors, 
March 1953, 8 pages. General discus- 
sion as an aid in matching motor oper- 
ating characteristics to load require- 

particularly during _ starting 

acceleration. (120) 


ments 


Evaluation of Core Materials for Mag- 
netic Amplifiers, January and February 
1953, 16 pages. Combined reprint 
of two-part article discusses data ob- 
tained by flux-current loops; evalua- 
tion of effect of shape, method of 
fabrication, wave form, temperature 
and material on performance of cores; 
effect of various design factors on a 
control curve, and an_ experimental 
circuit giving the curve in_ three 


steps. (125) 
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Spiral Tubing, another outstanding C-D-F product, is an 
important new material for the progressive, cost conscious 
design engineer (and purchasing agent). It is a high strength 
vlastic made from paper or fibre that is spirally wound, 
then impregnated with phenolic resin or insulating varnishes 
and carefully cured at high temperatures. The resulting 
tubes (round, square, rectangular or formed to special 
shapes) are stiff, sturdy, resistant to crush, with good 
tensile strength. 


This unique product has good dielectric strength with low 
dielectric loss properties. Moisture resistance and dimen- 
sional stability is easily controlled in the manufacturing 
process. The wide variety of sizes, shapes, forms; the 
strength; low cost; ease of fabrication; speed of delivery; 
all combine to make C-D-F Spiral Tubing worthy of your 
investigation. 


SIZES FABRICATION 


The round tubing ranges from 3/32 Spiral Tubing is readily sawed, 
to 8” ID, with wall thicknesses from punched, drilled, tapped, riveted, 
0075 to 4%”. The minimum ID of 


ee care stamped, painted, depending on the 
square and rectangular tubing is 3”, 


STRONG, Low-cost SPIRAL TUBING 















PRIMARY APPLICATIONS 


COIL FORMS OF ANY SIZE OR SHAPE 


for tuned or untuned RF, IF, oscillator, 
coils used in radio, television, electronic circuits 


for solenoids, relays, circuit breakers 
for transformers 
for permeability tuners 
INSULATORS 
for selenium rectifiers 
for electric motors 
relays 
BUSHINGS OR SPACERS 
armature shaft spacers 
for mechanical support 


SHIPPING PROTECTORS AND FOR SPECIALIZED PACKAGING 


BOBBIN TUBES 
BODIES FOR PAINT ROLL APPLICATORS 
AS A COMBINATION MATERIAL 


with other C-D-F high strength plastics or electrical 


insulating materials 


GRADE SELECTION 


C-D-F has mass production facilities for both the 
manufacture and fabrication of eighteen distinct 
grades of Spiral Tubing. For example, there’s a 


with 244” the maximum ID. Wall 
thicknesses range from .010 to 3/32”. 


Standard lengths are from 2 to ¥#, 
with special sizes and grades, plain 
or impregnated, open for your dis- 
cussion with our C-D-F sales and 
engineering staff. 


grade; it is suitable for automatic 
machine operations, but not recom- 
mended for conventional machine 
threading. Waxing or varnish im- 
pregnation to improve moisture re- 
sistance is usually done on the fin- 
ished coils by the user. 


special punching grade, fine for punching rectan- 
gular or square holes near the end of the tube. A 
relatively soft tube is supplied for difficult stapling 
or riveting. C-D-F makes high strength automotive 
electrical bushings from a very hard tubing with 
high axial compressive strength. Combinations of 
kraft, chipboard, Diamond “fish paper” Insulation, 
and other materials are available. 


FORMS: ROUND ¢ FORMED e FORMED AND NOTCHED e SQUARE AND RECTANGULAR 


NEWARK 13, DELAWARE 


Remember, C-D-F has production know-how, years of experience in electrical insulation. See your C-D-F sales engineer. 
Write now for new 1953 spiral tubing folder, a workbook showing grades, applications, properties. 
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FIRST IN STAINLESS STEEL 


FASTENINGS 


ELECTRONIC EQUIPMENT 
manufacturers count on Anti-Corro- 
sive for fast, dependable service on all 
types of precision stainless steel fasten- 
ings. They know that our IN STOCK 
inventory of more than 8,000 items 
and sizes is the largest, most complete, 
in the industry. In addition, our pro- 
duction capacity is geared to produce 
large or small quantities of stainless 
fastenings, from large hex head bolts to 
tiny #0-80 machine screw nuts, faster 
and more economically! 


Write for Catalog 53G today. 






Castleton-on-Hudson 


New York 


Ball Bearing Greases for Motors at Ex- 
treme Temperatures, December 1952. 
12 pages. Data from military and 
independent research correlated for 
the designer of industrial equipment: 
longer life indicated with sodium- 
calcium base, high-viscosity oil. (128) 


Starters for Squirrel-Cage Induction 
Motors, December 1952, 12 pages. 
Review of basic operating principles 
for manual and magnetic starters for 
both full-voltage and reduced-voltage 
types, as an aid in application. (127) 


Magnetic Amplifier Definition, July 1959. 
5S pages. Concise summary of primary 
features, operating characteristics and 
basic circuits; approximate costs tabu- 


lated. (139) 


Safe Minimum Distances for Electrical 
Creepage and Clearance, January 1953, 
12 pages. Thorough investigation by 
Bureau of Ships results in recommenda- 
tions effecting savings in space and 
weight in industrial service. (118) 


Size Selection Chart for Ball and Roller 
Bearings, January 1953, 4 _ pages. 
Nomograph and table aid in selecting 
bearing size for a given speed, life 
and load capacity. (126) 


Prices for Bulk Quantities 


The above list includes all reprints 
currently available without charge. Note 
that only one copy is supplied free; if 
more than one copy of a title is wanted, 
bulk quantities may be purchased in lots 
of five or more at the prices given in the 
table below; prices vary with the number 
of pages in the reprint and the quantity 
in any one shipment. 

All orders must be accompanied by 
remittance, including 3 per cent sales 
tax for New York City deliveries. 


Quantity Number of pages in reprint 
ordered 4to8 12 16 24to 32 

5 $0.30 0.40 0.50 0.75 

10 0.25 0.35 0.45 0.60 

25 0.20 0.30 0.40 0.50 


Prices shown are per copy and include 
postage; quotations on larger quantities 
will be supplied on request. Since these 
prices do not provide for invoicing and 
accounting costs, purchase orders cannot 
be accepted unless accompanied by re- 
mittance. Send order with remittance to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave.. New York 20 


Combined Reprints 


Because of the expense involved in 
producing these feature article reprints, 
the free service offered above cannot be 
extended to longer reprints, or to book- 
lets including several reprints on related 
subjects. The following titles therefore 
are available at a modest charge in- 
tended to cover printing, handling and 
postage expense. To keep expense to a 
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CURING AGENT A 


(3-Diethylaminopropylamine) 
may be the answer to your EPOXY RESIN problems 


Reconmyended by Shell Chemical Corporation, manufacturers of Epon* resins, for: 











Curing of Epon adhesives 
Curing of Epon laminating resins 


Curing of Epon casting resins 


Other Cyanamid agfines also have definite value for the curing of epoxy resins. Among 
the more promising of these are: 








3-Dimethylaminopropylamine 





3-lsopropylaminopropylamine 





3,3'-Iminobispropylamine 


AERO** Dicvandiamide— another of Cyanamid’s curing We suggest that you write for samples and further 


agents, which is available in a dry form, may be added information. Technical literature describing the physical 
to epoxy resins by conventional milling techniques or by and chemical properties of these amines and AERO 
dissolving as an acetone-water solution. Dicyandiamide is available. 

*Reg. Trade-mark, Shell Chemical Corp. *Trade-mark 


SAMPLE AND TECHNICAL DATA 


American Cyanamid Company 
New Product Development Department, Section C 
30 Rockefeller Plaza, New York 20, N. Y. 


















Gentlemen: 
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: . , [| Please send techntcal literature for. . «2. oc. ccescceccecsecs 
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minimum copies are offered only on re- 
quests accompanied by remittance (in- 
cluding 3 per cent sales tax for New York 
City deliveries). Send orders with remit- 
tance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Wider Design Opportunities with the 
New Phenolics, June, July, and August 
1952, 28 pages. Combined reprint ‘of 
this three-part feature discusses new 
resin formulations and new manufac- 
turing techniques for molding com- 


pounds and laminates; compounds with 

& greater strength, stability, heat resist- 
ance and dielectric properties; includes 

ee special types of glass-fiber, synthetic 


fiber and epoxy-resin laminates, foam- 
type phenolics. 75 cents 





sae 

on e we = = ae Adjustable-speed Drives, November 1952, 
24 pages. Concise, complete and sys- 

tematic survey of all the various types 
of electric motors, power conversion 
systems and control methods available 
to solve adjustable-speed drive prob- 
lems; a guide for the selection of the 
proper drive for a given machine; 
comprehensive 8-page bibliography in- 
cludes references to texts and articles 
bearing on current trends. $1.00 


Applying Magnetic Amplifiers, 40 pages. 
Combined reprint of the four articles 
on “Applying Magnetic Amplifiers” by 
Dornhoefer and Krummenacher pub- 
lished in 1951, plus two related articles 
on the application of magnetic ampli- 


£ fiers to motor speed control. The series 





of four articles cover the effect of 
design factors on performance, and 
procedure to follow in selecting the 
best combination of rating, power gain 
and core material for minimum size 
and cost. For a list of the articles in 
this booklet see December 1952, page 
280. $1.50 


STANDARD and HEAVY DUTY 


% For Inverting D. C. to A.C. ...Specially Designed 
. for operating A. C. Radios, Television Sets, . 
% Amplifiers, Address Systems, and Radio e Overload Protection for Electric Motors, 


2 ‘ 2S 52 pages. Combined reprint of the 
C% ey Test Equipment from D. C. Voltages # complete series of eight feature articles 
in Vehicles, Ships, Trains, Planes ippearing in ELECTRICAI {ANUFAC 





: aa OSD TURING On various approaches to the 
and in D. C. Districts. # of and 


problem protecting motors 
other power sources from overload 
Ge oF SoS while sat iding short-circuit protection 
@ a ee oe Z 2? to circuits and wiring. Also included 
are four other shorter articles on re- 
lated subjects. For an annotated list of 
these articles see the bibliography ap- 
pearing in June 1952 on page 308. 





\, Subjects covered include: Interpre- 
i i tation of ratings, calculating motor- 
«/ NEW MODELS temperature curves, fuses vs_ circuit 
breakers, dual-element fuses, thermal 
~/ NEW DESIGNS ay 
overload relays, inherent overheat pro- 
: — «/ NEW LITERATURE tection and = fully) magnetic circuit 
ite — breakers. $1.50 


“A™ Battery Eliminators, DC-AC Inverters, Auto Radio Vibrators 


Designing Servomechanism Systems, 56 
pages. Combined reprint of seven fea- 


American Tetevision g Rapio Co ture articles on related phases of the 
° 


design of feedback control or servo 
Zuality Products Stace 1931 ; systems and four shorter articles on 
SAINT PAUL 1, MINNESOTA—U. S. A. ‘ representative servo control applica- 


ae | tions. Included are the four Herst ar- 


f 
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for maximum tool 
at minimum cost 
















To apply Shaler Rislone Lubrication to car and truck motors 
a special orifice plate is required for each size of carburetor. 
A single die is used for 4 plates, as illustrated, by a simple arrange- 
ment of changing cores. 


—— 


Two die castings are also used in the Lubricator mechanism 
which has universal application. 

The design of this popular Shaler product shows seasoned de- 
signing both primary and secondary — by the principal and by 
the die caster. 


You can believe such established proofs and you can probably 
apply Madison-Kipp die casting to vour own products. Please 
write to our home office in Madison, Wisconsin. 


MADISON-KIPP CORPORATION 
214 WAUBESA STREET ¢ MADISON 10, WISCONSIN 





® Skilled in Die Casting Mechanics Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 
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ticles on basic fundamentals of seryo 
systems, types of systems, amplifiers 
and electrical and mechanical design 
factors. Three additional articles cover 
the full range of transducers includ- 
ing synchros, movable-electrode tubes, 
movable-core transformers, and a table 
listing and comparing 17 specific types. 
For a complete list of the contents of 
this booklet see March 1953, page 
294. Applications described are: con- 
tour follower systems, dynamic _bal- 
ancing machine, stress-strain recorder. 
motor speed control, hydraulic piston 
synchronizer, and others. $2.00 


Engineering Testing as a Design Tool, 
76 pages. Combined reprint of twelve 
articles published in) ELecrricar 
MANUFACTURING in a planned program 
covering major phases of instrumenta- 
tion as a function of product develop- 
ment. Subjects include: engineering 
and environmental testing in the small 
plant; methods and equipment for 
sound and vibration; use of the vac- 
uum tube voltmeter, oscilloscope and 
high-speed photography in design; 
measurements of interrupted d-c non- 
sinusoidal a-c circuits. Also included 
are two articles on testing winding 
insulation in production and one on 
the problem of radio interference in 

r-f power equipment. For an anno- 

tated list of these articles see the 
ELECTRO insulating materials combine these impor- bibliography appearing in October | 
3 1952, page 346. $2.50 








tant qualities: high dielectric and tensile strength, 


minimum bulk, excellent thermal conductivity and Plastics and Dielectric Materials, 92 
ore , : ; pages. Combined reprint of fourteen 
flexibility, marked resistance to heat, oil, acid and articles reporting new and significant 


developments in new resins and insula- 
tions. Subjects include: fluorocarbons, 


moisture. That’s why these insulating materials are 


used effectively in the design and production of silicone rubber, cast resin embedments, 
: , : — f ceramic materials, glass-fiber paper, 
high temperature electrical equipment that is smaller, high-temperature insulation, behavior 


at radio frequencies and_ insulating 
varnishes. In addition to these 14 fea- 
ture articles, the combined reprint also 
includes an annotated list of more than 


ELECTRO HI-TEMPERATURE FIBERGLAS* INSULA- 80 articles published in Etecrricat 


MANUFACTURING during the past eight 


safer and lighter. 


TION has helped numerous manufacturers of motors, years on basic research and practical 
applications. For a complete table of 
transformers and electronic equipment to do a better contents for this new combined reprint 


, : 3 ; see February 1953, page 409. $3.00 
and safer insulating job. We would like the oppor- 


tunity to help you. Send us your insulation problem 
or write to our Department E-1 for technical data Reader Inquiry Facility 


and samples. Postcard return cards are pro- 


vided on page 247 as a conven- 


lr. M. REG. U. S. PAT. OFF. by Owens Corning Fiberglas Corp ience to the reader in obtaining 

New Components and Materials 
Additional data from the sup- 
plier on any items reviewed in 
this issue. 


a 


Literature for the Asking 
A copy of any manufacturer s 
publication reviewed in this 


Issue. 


Feature Article Reprints 
Single copies of selected feature 
articles reprinted for conven- 
ience in filing. 
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> You’re ’way ahead of the game with 
RB&W’s unique new SPIN-LOCK Screw—it 
92 saves you money right down the line with 
en its exclusive one-piece construction. Here’s 
. why: 
a Workers do more fastening in less time. 2s 
ts, | There’s no washer to add. And it’s easy to ee. 
a drive SPIN-LOCK in hard-to-reach spots. Teeth of SPIN-LOCK Screw 
ng Purchasing and inventory costs drop. touch bearing surface be- 
= There’s just one requisition to fill . . . one fore final tightening. 
so part to stock, because SPIN-LOCK does away 
an with the need for washers. 
. Accidents and lost time go down. There’s 
a no projection on SPIN-LOCK to catch fingers 
of or clothes. No special handling is required, 
int either. 
- SPIN-LOCK holds tighter under vibration 





than ordinary fasteners. Ratchet-like teeth 
under the head lock into the surface when 
assembled. Hex, pan, truss, flat heads. 


Final tightening embeds 
a teeth in surface, assuring 
positive locking. 


Write to Russell, Burdsall & Ward Bolt and Nut 
Company, Port Chester, N. Y., for free booklet 


RB&W 


» 
Hb 
U.S. Pat. No. 2,253,241 
Tighter, Stronger, Surer Fastenex! 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 





containing complete data and specifications on the 
SPIN-LOCK Screw. 





RB&W—The Complete Quality Line. Plants at: 
Port Chester, N.Y., Coraopolis, Pa., Rock Falls, IIl., 
Los Angeles, Calif. Additional sales offices at: Phila- 
delphia, Pittsburgh, Detroit, Chicago, Dallas, San 
Francisco. Sales agents: Portland, Seattle. Distribu- 
tors from coast to coast. 8.3.3 The 





NG JUNE 1953 275 















Save #6300 
on Threaded 
Stampings 
like this ? 
SHOW ME! 







and mohawk did! 


Mohawk makes 500,000 of these 
threaded steel clamps per month for 
a leading electrical manufacturer. 
Every part is usable and held to the 
customer's specs, yet we make them 
for $6300 less than he can in his own 
plant for a year’s production. 


Mohowk threaded stampings can 
add a press department to your fac- 
tory, too. Holes are squarely tapped 
and threads can be held to a Class 3 
Fit. Intricate as well as simple parts 
can be handled quickly and effi- 
ciently. 


If you want to be shown. . . see 
Mohawk. You'll save time, money 
and headaches on threaded stamp- 
ings. 


Write or phone now. 


mohawk 


MANUFACTURING COMPANY 
MIDDLETOWN, CONN. 





Associations 





Symposium on 
Electro-Magnetic Relays 


The Symposium on Electro-Mag- 
netic Relays originally scheduled for 
June 9-10 at Oklahoma A. & M. 
College, Stillwater, Okla., has been 
shifted to June 29-30. The meeting 
is sponsored by the School of Elec- 
trical Engineering. 

The preliminary program includes 
papers on “Comparison of Sealed and 
Unsealed Relays” by R. M. Brumfield 
of Potter & Brumfield; “Features of 
Magnetic Contact Relays” by Edward 
M. Eadie, Jr., Weston Electrical In- 
strument Corp.; “Military Specifica- 
tions” by Miss Margaret Haskin, Bu- 
reau of Ships, and “Testing of Re- 
lays” by K. B. Austin, Allied Control 
Co. 

Also “Relay Terminal Connections” 
by R. B. Bean, Signal Engineering & 
Manufacturing Co.; “Hermetic Seal- 
ing of Relays” by Hans V. Hjermstad, 
Electro-Seal Corp.; “Performance 
Characteristics and the Application of 
Relays” by C. A. Packard, Struthers- 
Dunn, Inc.; “Dielectric Strength & 
Insulation of Relays” by Fred W. 
Falck, Jr., Advanced Electric & Relay 
Co.; “Relay Design Problems” by 
T. Ross Welch, Neomatic, Inc., and 
“Application of the Plunger Type Re- 
lay” by R. S. Warren, Adams & West- 
lake Co, 

The equipment manufacturer's 
viewpoint will be presented by V. R. 
Hudek of Collins Radio Co., John 
Crockett of Phileo Corp., J. A. 
Csepely of Air Arm Division, Westing- 
house Electric Corp., and Jack W. 
Reed of Benedix Aviation Corp. 


AIEE Summer General Meeting 


A program covering advances in the 
electrical field, from transistors to gen- 
erators, will feature the Summer Gen- 
eral Meeting of the American Institute 
of Electrical engineers to be held at 
the Chalfonte-Haddon Hall, Atlantic 
City, June 15-19. 

The meeting, which is expected to 
be the largest summer gathering in 
the history of the Institute, which has 
a world-wide membership of more 
than 45,000, is being arranged by the 
Philadelphia Section of the Institute, 
which is celebrating its 50th 
versary. 


anni- 


Technical sessions will be devoted 
electrical 
techniques in medicine and_ biology, 


to electronics, computers, 


ELECTRICAL 


magnetic recording, and other fields 
of electrical engineering and _ allied 
arts. 


RTMA to Broaden Activities 


Culminating a four-day industry 
conference of radio-TV and electronics 
manufacturers of the United States 
and Canada, the RTMA Board of Di- 
rectors has unanimously approved a 
report of its Special Committee on Re- 
organization recommending that a 
plan be developed which will enable 
the Association to serve all segments 
of the radio-TV and electronics in- 
dustry. 

Committee chairman Robert C. 
Sprague presented a report which rec- 
ommended that the Board of Directors 
state that it is the policy of the Asso- 
ciation to represent the entire industry 
in its membership and activities and 
that it direct the Special Committee 
on Reorganization to develop an or- 
ganizational structure to accomplish 
this objective. 

Stressing the desirability of concen- 
trating interests of the radio-TV and 
electronics industry in a single asso- 
ciation, Mr. Sprague asked authority 
for the Special Committee on Reor- 
ganization to continue its study of the 
problem and to formulate a_ plan 
which will be acceptable to all RTMA 
divisions. 

The Board unanimously approved 
the committee’s recommendations but 
directed Chairman A. D. Plamondon, 
Jr., to expand the committee by add- 
ing an additional representative from 
the Set Division. 


NEMA Appoints Committee Members 


Recently appointed to NEMA’s 
Codes & Standards Committee were 
Carrol A. Badeau, chief engineer, The 
Thomas & Betts Co., Inc., Elizabeth, 
N. J., M. L. Schmidt, engineer, Frac- 
tional Horsepower Motor Dept., Gen- 
eral Electric Co., Fort Wayne and H. I. 
Stanback, chief engineer, Distribution 
equipment Division, Square D = Co., 
Detroit. 


AIEE Elects Fellows 


Among the nine electrical engineers 
elected Fellows of the American In- 
stitute of Electrical Engineers by its 
Board of Directors are: 

Joseph W. Allen, senior electrical 
engineer, Eclipse Pioneer Div., Ben- 
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ENCLOSURES | 


HERMASEAL KT10 SPL. GERMANIUM ENCLOSURE 


5 | 
HERMASEAL HA3T TRANSISTOR BASE - 


ACTUAL SIZE 


are IN PRODUCTION 


at Hermaseal 


Let Hermaseal help you with your 
transistor mounting and protection 
problems. Our pioneering in the de- 
velopment and mass production 
of bases and sealed containers for 
solid state devices has reached the 
point where we are now able to sup- 
ply them in quantity to additional 
customers. We have solved many 
of the problems connected with 
mounting and heat and humidity 
protection of germanium diodes, 
point-contact transistors, and junc- 
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tion transistors for a wide variety 
of applications. 

Hermaseal production and develop- 
ment include smaller, closer toler- 
ance hermetic seals with vastly 
improved performance characteris- 
tics. In addition we are working 
with new glasses and metal alloys. 
Our development and production 
experience are at your service. Send 
specifications and sketches of your 
transistor applications to Herma- 
seal. 





THE HERMASEAL COMPANY, INC. 


1101 LAFAYETTE ST., ELKHART 15, INDIANA. — PHONE 2-3774. 
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This Mark-Time switch is a good deal 
more than a great convenience... it 
saves you money! Because it remembers 
to turn the current off or on when you're 
not there to do itl 








**9000"" automatically controls circuits 
of store window lights, neon signs, hall 
and garage lights, attic fans, farm light- 
ing systems... dependably turning 
them on or off at the time you set. 













"9000" is easily mounted in any 
standard rectangular wall box. Move- 
ments only available for home or 
industrial heating controls. 


Write today for full details and prices. 
SPECIFICATIONS 


Time ranges from 3 minutes to 12 hours. 
Rated at 20 ampere, 125 volt, 1 HP or 
10 ampere, 250 volt operation, AC only. Avail- 
able for either ON or OFF type operation. Hold 
feature also available—at HOLD position, 
current is ON, but timing mechanism does not 
operate until knob is turned from HOLD to a 















dix Aviation Corp., Teterboro, N. J., 
“for pioneering and _ outstanding 
achievement in the development of 
electric systems and equipment for 
aircraft.” 

Also honored was Albert Armstrong 
Nims, chairman, Electrical Engineer- 
ing Department, Newark, N. J., “for 
outstanding contribution to the elec- 
trical engineering profession in the 
theory and design of arc-welding 
equipments, armature windings of 
electric machines, and in electric net- 
work analysis, as well as for outstand- 
ing contributions to engineering edu- 
cation.” 


Pressure-Sensitive Tape 
Manufacturers Organize 


Manufacturers of pressure-sensitive 
adhesive tape products have formed a 
trade association, known as the Pres- 
sure Sensitive Tapes Manufacturers 
Association. 

M. Davier, vice president and gen- 
eral manager of Van Cleef Bros., Inc., 
Chicago, was elected president of the 
Association. M. I. Schultz, Technical 
Tape Corp., in New York, was elected 
vice president. The board of directors 
includes B. W. Lueck, Minnesota Min- 
ing & Manufacturing Co., St. Paul, 
Minn., and W. H. Boylan, Seamless 
Rubber Co., New Haven, Conn. 

Some of the immediate objectives 
of the Association are to propose and 


June 15-19—Exposition of 
Materials for Industry, 
Central Palace, New York. 


Basic 


Grand 








June 15-19 — Summer General 
Meeting, American Institute of 
Electrical Engineers, Hotel Chal- 
fonte-Haddon Hall, Atlantic City. 


June 16-19—Welding and Allied 
Exposition, sponsored by — the 
American Welding Society, Sham- 
rock Hotel Hall of Exhibits, Hous- 
ton, Texas. 









June 29-30—Symposium on Elec- 
tro-Magnetic Relays, sponsored by 
the Oklahoma A & M School of 
Engineering, Stillwater, Okla. 















M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 





Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 
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June 29-July 3—Annual Meeting, 
American Society for Testing Ma- 
terials, Hotel Chalfonte-Haddon 
Hall, Atlantic City. 





Aug. 










Calendar of Meetings 


19-21 — Western Electronic 
Show & Convention, jointly spon- 
sored by the West Coast Electron- 
ic Manufacturers’ Association and 


clarify government specifications; de- 
velop standards in test methods and 
nomenclature: and to collect statistical 
data of interest to the industry, 
The following manufacturers are 
charter members of the national Asso- 
ciation: Behr-Manning Corp., Indus- 
trial Tape Corp., Minnesota Mining & 
Manufacturing Co., Mystik Adhesive 
Products, Sanette Manufacturing Co., 
Seamless Rubber Co., Technical Tape 
Corp., and Van Cleef Bros., Inc. 


Technical Symposia 
To Feature ASTM Meeting 


Eight technical symposia and many 
other technical papers on a wide range 
of subjects in the field of engineering 
materials are on the program of the 
56th Annual Meeting of the American 
Society for Testing Materials to be 
held at Chalfonte-Haddon Hall, Atlan- 
tic City, N. J., June 28 through July 3. 

Among the reports to be submitted 
at the Meeting are: “Wires for Elec- 
trical Conductors”; “Electrical Heating 
Resistance and Related Alloys”; “Ther- 
mal Insulating Materials”; “Porcelain 
Enamel”; and “Paint, Varnish, Lac- 
quer, and related Products.” Additional 
reports will cover “Electrical Insulat- 
ing Materials,” “Adhesives,” and other 
subjects. 

Among the papers to be presented 
are: “The Measurement of Directional 
Strength in Straight- and Cross-Rolled 








the Seventh Region of the Institut: 
of Radio Engineers, Civic Audi- 
torium, San Francisco. 
















Sept. 28-30—Ninth Annual Nation 
al Electronics Conference, Hote] 
Sherman, Chicago. 



















Sept. 30-Oct. 1—Aircraft Electri: 
Equipment Conference, sponsored 
by the American Institute of Elec- 
trical Engineers, New Washington 
Hotel, Seattle, Wash. 





Oct. 6-8 — Fractional Horsepower 
Motors Conference, sponsored by 
the American Institute of Electri- 
cal Engineers, Fort Wayne, Ind. 








Oct. 14-16—Machine Tool Conter- 
ence, sponsored by the American 
Institute of Electrical Engineers, 
Hotel Cleveland, Cleveland, Ohio 














Oct. 30-31—Semi-Annual Meeting, 
American Society of Tool Engi- 
neers, Dayton Biltmore Hotel, 
Dayton, Ohio. 
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i We’ve found some of our best “‘right hand’”’ customers, who use our a-c 
i/ wal and d-c solenoids designed for their specific applications, didn’t know 
that our “left hand’ manufactures snap action, rotary, push button 
g and pressure switches, terminals, and other electronic components. 

tfb So here, in one convenient file folder, are representative products, 
/ bulletins, specifications, technical data, drawings and reasons why Soreng 

AL ° is a source for manufacturers who must have custom designed, custom 

[ito quality electrical and electronic components at below-the-market prices. 


For your copy of the Soreng Data Folder, just address: 





} 
*PRODUCTS CORPORATION 
| 9551 Soreng Ave., Schiller Park, Ill. (Chicago Suburb) © Plants: Schiller Park, Ill. © Fremont, Ohio © Spring Valley, Ill. 
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low power factor 
high diélectric strength 


* Short-time dielectric strengths from 
1,000 to 2,000 v., 
of 5-12 mils * High resistance to sur- 


Exceptional qualities of 
“JOHN CRANE” TEFLON 
make it highly desirable for 
a wide range of equipment 
and parts lines. Manufacturers 
of precision equipment and com- 
ponent parts cannot overlook 

remarkable electrical, thermal, me- 
chanical and anti-corrosive advan- 
tages. Note Teflon’s outstanding 


properties and characteristics. 


ELECTRICAL PROPERTIES: 


The best in TEFLON | 


“DuPont Trade-mark 
for tetrafluoroethylene 
resin 


P factor 1 ANTI-CORROSIVE 
owerfactorless A@ Ly» 

than 0.0005 over i) A ee: 
theentirespectrum =| | |} | Resists all chemical 





from 60 cycles to |: 
30,000 megacycles, { 
with a dielectric 
constant of be- 
tween 2.00 and 2.05 


Corrosion resistont 


in properties over 


face arc * Volume resistivity greater 


than 1015 ohm-cm « Surface resis- 


tivity drops to 


100 percent relative humidity. 





Outstanding 
thermal choracteristics 


ness 60,000 psi. at 77 deg. E* Friction 
coefficient against polished steel (stat- 
ic) .09 —.12 * Remains flexible down 
to —94° F. Serviceable up to+482°F 


liquids and gases 
except molten al- 
kali metals and 
fluorine and chlor- 
ine trifluoride *No detectable changes 


l-year outdoor 


per milin thickness weather test * Zero water 
absorption. 
Pon TYPICAL 
only 1013 ohms at / (plo sPrucations: 


THERMAL AND 
MECHANICAL PROPERTIES: 
Tensile strength g 
1,500 to 2,500 psi. Typical Application 
at 77 deg. F. ° 
Durometer hard- 
ness 55 to 70 « Stiff- 





WA 


specific needs. 


///@ For such applica- 
tions, as vhf, uhf, 
(-/ or high voltage— 
high temperature 
insulator forms, 
heat-resistant linings, oil and fire- 
wall seals, gaskets, valve discs or 
seats, packings, flexible bellows, dia- 
phragms, slot liners, heat sealer jaws 
and dough rollers. Let our engineers 
fit JOHN CRANE’TEFLON to your 


“JOHN CRANE” TEFLON parts can be manufactured to your specifications. Investigate now. 
Let us know your requirements. Send for our 12-page illustrated catalog. 


Crane Packing Company,Dept. EM, 1824 Cuyler Ave., Chicago 13, Ill. 





ELECTRICAL 


Strip by the Navy Tear 
Helen Hoover; “The Corrosion of 
Beryllium Copper Strip in Sea Water 
and Marine Atmospheres,” by J. T, 
Richards; “Determination of Elastic 
Constants of Orthotropic Materials 
with Special Reference to Laminates,” 
by R. K. Witt, W. H. Hoppmann II, 
and R. S. Buxbaum; and “Three Years 
Outdoor Weather Aging of Plastics 
Under Various Climatological Condi- 
tions,” by S. E. Yustein, R. R. Winans, 
and H. J. Stark. 


Test,” by 


Four NEMA Sections 
Name New Officers 


Named to head up four following 
Sections for the remainder of the year 
are the individuals listed below: 

The electrical Measuring Equipment 
Section has named as chairman of its 
technical committee, F. C. Holtz, San- 
gamo Electric Co., Springfield, Ill. 


The Household Sink Units Section 
of the Major Appliance Division 
named as chairman of its technical 


committee, Knud J. Helsing, Westing- 


house Electric Corp., Springfield 2, 
Mass. 

W. W. Clark, Sprague Electric Co.. 
North Adams, Mass., was elected 


chairman of the Technical Committee 
of the Specialty Capacitor Section. 


Wescon Technical Program 
To Have 14 Sessions 


The programs on technical papers 


for the forthcoming Western Elec- 
tronic Show and Convention to be 
held in San Francisco August 19-2] 


are being organized into 17 sessions 
and will include approximately 85 
papers. WESCON is jointly sponsored 
by the IRE (7th region) and WCEMA 
(West Coast Electronic Manufacturers 
Association). 

will cover, among 
electron devices 
computers, instrumentation, 
istors. 


other 
circuits, 


Sessions 
subjects, 


and trans- 


Engineering as a 
Creative Profession 


Under the title of “Engineering—A 
Creative Profession,” the Engineers 
Council for Professional Development. 
29-33 West 39th St., New York 18, 
has made available an illustrated 32- 
page booklet setting forth for pros- 
pective students of engineering the 
contributions of engineers, their edu- 
cation, their opportunities and func 
tions in electrical engineering, and 
other topics. Other subjects covered 
include: availability of scholarships, 
women in engineering, and organiza- 
tion of the engineering profession. A 
two-page bibliography lists pamphlets 
and books of interest to the student. 
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@ Day in, day out—job in, job out—every 
Dano coil is recognized by efficiency minded 
engineers and design specialists as the coil to 


fill an exact coil requirement. 


@ Dano specializes in a wide variety of 
electrical coil windings to customer specifica- 
tions. That’s why you can always count on 
getting just what you need from Dano, makers 


of better coils. 


Send us samples or specifications 


with quantity requirements for our 


recommendation. No obligation! 
@ Form Wound e Bakelite Bobbin 
@ Paper Section e Cotton Interweave 
@ Acetate Bobbin e Coils for High Tempera- 
@ Molded Coils ture Application. 


Also, Transformers Made To Order. 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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for expressing 


better product 
ideas BETTER 


@ When you are thinking of materials 
for use in new or improved products 
. Of processes ... at the least cost 
consistent with required performance, 
remember the way of electricity with 
Durez phenolic plastics. They get along 
fine together, but they never mix. 
Hence their extensive use in com- 
munications equipment. Electrical cur- 
rent goes about its business while these 


non-conductive plastics go about therr 


business of resisting impact and other 
mechanical stresses, water, heat, abra- 
sion, and many chemicals. 

Phenolics can serve you profitably in 
the form of resins applied to a product 
of an integral part of it, and as base 
materials molded into lustrous-surfaced 
parts. Molded units range in size up to 
the capacity of the largest presses yet 
made. Many molding compounds are 
offered with combinations of proper- 
ties unavailable in any plastic materials 
until they were developed by Durez. 

Your engineers a molding men 
can obtain competent help in advan- 
cing your product plans from Durez— 
America’s largest producer of phenolics 
exclusively. Our 32 years of specialized 
experience is yours for the asking. 


PHENOLIC PLASTICS THAT FIT THE JOB 





IMPACT STRENGTH 


MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 





Our monthly ‘Durez Plastics News”’ wili 
keep you informed on industry’s uses of 
Durez. Write, on office letterhead. 


DUREZ PLASTICS & CHEMICALS, INC. 
1306 Walck Road, North Tonawanda, N. Y. 


Member S. P. |. Committee on Large Plastics Moldings 





Cost of a single booklet is 25 cents: 


in quantities of 50 or more, 20 cents, 


RTMA to Honor Dr. Baker 
Dr. W. R. G. Baker, chairman of 


the National Television System Com- 
mittee and director of the RTMA En- 
gineering Department since 1934, was 
unanimously chosen by the RTMA 
Board of Directors on April 17 as re- 
cipient of the second annual Medal of 
Honor for outstanding contributions 
to the radio-TV and electronics indus- 
try. 

Dr. Baker will receive the medal at 
the annual RTMA convention in Chi- 
cago, June 15-18. 

The award was established last year 
to provide industry recognition of the 
company or organization 
which has made an outstanding con- 
tribution to the advancement of the 


person, 


industry. The first Medal of Honor 
was awarded to Brig. Gen. David 
Sarnoff, chairman of the board, Radio 


Corporation of America. Dr. Baker is 
also chairman of the present National 
Television System Committee which 
is engaged in conducting field tests of 
a compatible color television system 
developed by the Committee following 
the pooling of technical information by 
all TV manufacturers. 


Contest on Radioactivity 
Industrial Applications 


To encourage industry to apply 
atomic techniques to its own produc- 
tion methods, a Radioactivity Indus- 
trial Applications contest is 
sponsored by the Anton Electronic 
Laboratories, 1226-38 Flushing Ave.., 
Brooklyn 37, N. Y. 

Each entry must state a specific in- 
dustrial problem and _ its possible. so- 
lution through the use of a radioactive 
and any instrument or circuit 
which uses a Geiger counter tube, an 
integrator tube, or any 
for detection. 

In the contest, which is open to all 
save company employees, four prizes 
totaling $250 will be offered. All en- 
tries must be postmarked no later than 
midnight June 15, 1953. Winners will 
be notified on or before July 15, 1953. 


being 


source 


similar device 


Reprint Packages 


Related feature 


ously 


articles previ- 
offered as separate re- 
available in 
For detailed 


contents of each 


prints are now 
combined reprints. 
review of the 
and ordering information § see 


page 270. 
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More rugged! More stable! 


If you’re looking for a resistor with unusually high 
electrical stability, here’s your answer—Corning 
Resistors. 

The film material is entirely new for resistors. 
Fired in at red heat, it makes an integral contact 
with the heat-resistant base to form a tough bond. 
The result is a rugged unit with exceptional stabil- 
ity, and capable of withstanding high ambient, high 
operating temperatures. 

The resistive element of Corning Resistors is so 
stable it can be cycled from near absolute zero to 
red heat without impairing its electrical properties. 
Fired-in silver bands afford low resistance, low noise 
terminations. 

The mechanical strength of Corning Resistors 
makes usual handling precautions unnecessary, 
lowers assembly costs. Mass-produced on automat- 
ic machinery, prices are practical. If you use re- 
sistors, you can’t afford to overlook this important 
new development. The coupon will bring the infor- 
mation you need. Mail it today! 


Corning Load Resistors 


These RF and high frequency load 
resistors combine high power dissipa- 
tion with exceptional stability and 
low inductance. For dummy loads, 
they can be used with forced air or 
water cooling. Corning Load Resis- 
tors can be furnished with resistive 
coatings either inside or outside the 
heat-resistant glass tubing. 
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For maximum precision—Corning Type N Resistors—Where 
accuracy is important, Corning Type N Resistors have a 
resistance tolerance of 1%—are ideal for use in critical, 
low tolerance circuits and high frequency applications. 
Can be operated at ambient temperatures up to 140° C. 


Specifications—Corning Type N Resistors 


SIZE RESISTANCE 
Min. Max. 
nee (ohms) | 
1164” 10 10,000 
40,000 


Length Diameter 


For high temperature operation—Corning Type S Resistors 


Capable of operating at ambient temperatures up to 
200° C., Corning Type S Resistors have an unusually 
low temperature coefficient of resistance. They operate 
at higher power levels—afford important space savings. 
Thin film construction and inherent stability provide 
excellent high frequency characteristics. Normal resist- 
ance tolerance is 2%. 











Specifications—Corning Type S Resistors 
7 ‘ : RESISTANCE 
















SIZE 

1%” = NG 4” 10 10,000 
154 4” 19% 4” 10 40,000 
Die" 19% 4” 20 100,000 





1 
ao 1 CORNING GLASS WORKS, Dept. EM-6, Corning, New York 
Corning Glass Works Please send me information on: 


New Products Division | 
I Name .... 
Comming meant weseatch tit Glass | Company 
| City 
| 
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JAN-C-76 HOOK-UP WIRE 


Types WL-SRIR-SRHV-SRRF 
standard colors. 


MIL-W-16878 
Types A B C D E and F for operations up to 
+200°C available in all standard colors in- 
cluding Spiralon striping. 

EXTRUDED TEFLON HOOK-UP WIRE 


(Tetrafluoroethylene) Non-inflammable; resist- 
ant to chemicals (has no known solvent) tem- 
perature range +210°C to —90°C and below. 
Available in thin wall and specified hook-up 
wire sizes, with shield or jacket, as coaxial 
cable. 


SURCO HOOK-UP WIRE — “‘A-10” 


High grade vinyl insulation. Excellent resist- 
ance to deformation, high and low tempera- 
tures and aging. High electrical properties. 
Types available approved for continuous oper- 
ation to +105°C. 


AIRCRAFT WIRE 


Made to Military Spec. MIL-W-5086 and MiIL- 
W-5274A. Nylon jacketed. Excellent resistance 
to abrasion, fungus, moisture and oils. 


SURFLENE INSULATED HOOK-UP WIRE 


(Extruded Monochlorotrifluoroethylene) Operat- 
ing temperature from +130°C to —60°C. 
High insulation resistance and dielectric 
strength. Excellent resistance to heat abrasion 
and most chemicals. Available in multi-conduc- 
tor cables. 


MINIATURE WIRE AND CABLE 


Made in conductor sizes down to No. 32 AWG 
in stranded and solid. Available in Spiralon 
colors. 


MULTI-CONDUCTOR CABLE 


Available in multiple conductor sizes from No. 
32 AWG and larger. Jacketing furnished in 
Surco, Surflene, Nylon, or to specifications. 
Available in unlimited spiral striped color 
code combinations and conductors. 


COAXIAL CABLES 


Many types approved and conforming to Jan- 
C-17A. Special designs including Extruded 
Tefion insulation. Please consult us. 


SURCO TUBING 


A high grade vinyl tubing available in special 
formulations (+105°C to —65°C). Standard 
compounds in stock in regular sizes. Also fur- 
nished in Polyethylene, Nylon, Extruded Teflon 
and Surflene. 


SPIRALON 
Color coding available on all vinyl and poly- 
ethylene insulated wire, with or without Nylon 
or Surflene jackets. One, two, or three spiral 
color stripes in standard Nema colors. 


in all sizes. All 


Write today for technical assistance and samples 


BY ee 
TL te Meter i ' rv 
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| and in d-c circuits. 


| volved in using the table for any con- 





Manufacturers 


Publications 





For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 247 for other publica- 


| tions available through the Reader In- 


quiry Facility. 


MACHINE TOOL ELECTRICAL 

HANDBOOK-—The information pro- 

vided by this handbook has been com- | 
piled to assist the machine tool elec- | 
trical engineer in selecting the correct 

drive for each specific application. 

The several hundred pages between 

the hard covers of the book are di- 

vided into two main sections—one for 

motors, the other for controls. 

The motor section begins with a 
comprehensive review of motor ap- 
plication factors—-ranging from formu- 
las for speed and horsepower to a 
summary of codes and_ standards. 
Then, the book covers in great detail] 
a-c squirrel-cage induction motors; 


| d-c motors; adjustable-speed drives 


and motor braking. Equally complete 
is the section on controls, which in- 


cludes control application; contro] 
components; a-c and d-c motor start- 
ers and control accessories. Requests 


for the handbook should be made on 
company letterhead, giving the writ- 
er’s title or job classification. Address 
Westinghouse Electric Corp., P. O. 
Box 2099, Pittsburgh 30, Pa. 


VOLTAGE DROP TABLES — Com- 
piled several years ago but made avail- 
able on'y recently on letterhead re- 
quest is a 24-page booklet, “Tables for 
the Determination of Voltage Drop in 
Copper and Aluminum Conductors.” 
In compiling these tables an attempt 
has been made to simplify and reduce 
to a minimum the computations asso- 
ciated with most voltage drop tables | 
now in general use. 
The tables, reading directly in volts, | 
give values for the voltage drop ex- 
perienced in copper and aluminum 
cables under various circumstances. 
These include: in Magnetic Conduits 
(a-c); in Non-Magnetic Conduit (a-c); 


All voltage drops are calculated at 
60 cycles and 60 C. This temperature 
represents a typical conductor tem- | 
perature encountered in service. No 
error of pratical significance is in- | 





(Advertisement) 


PANELS, LIDS, DOORS 
MADE RF-TIGHT 
BY LOW COST METHOD 


Electronic Weatherstripping, made of 
knitted wire mesh compressed to required 
sizes and shapes, effectively “shields” 
these openings against RF leakage just 
as weatherstrips seal doors and windows, 


Openings such as these are necessary 
for operating and servicing the electronic 
equipment housed in the metal cabinet. 
Yet these same openings destroy the ful] 
shielding efficiency which an “unbroken” 
metal container would otherwise provide. 
Careful machining of mating surfaces at 


i i 





“‘Thermatron built by Radio Receptor Co., Inc.’ 


these openings is an obvious answer. But 
such work is expensive, and the initial 
close fit is often destroyed by repeated 
openings and closings, by warping of the 
lid or door and by corrosion of the mating 
surfaces. Numerous latches, screws, bolts 
and other fasteners, closely spaced, will 
help keep these joints RF tight, but they 
are a time consuming nuisance whenever 
the cabinet must be opened and closed, 
and they are expensive to purchase and 
install. 


Metex Electronic strips and gaskets 
eliminate these objections. Being made of 
metal, they are conductive; and being 
knitted they are resilient and conform to 
normal surface irregularities. They actu- 
ally “block” the otherwise leaky openings 
with a gasket of flexible metal, and make 
the cabinet as effective a conductive 
shield as if the openings had never 
been made. 


Metex electronic strips and gaskets are 
easy to install. Not only are they inex- 
pensive, but their use may well save more 
than their cost by eliminating many opera- 
tions that would otherwise be necessary. 
They are available in different shapes, 
dimensions and resiliencies to meet the 
varied requirements of specific electronic 
applications and can be made of metals 
or alloys selected to meet actual or antici- 
pated corrosive conditions. 


A bulktin giving detailed information 
is available on request from the manufac- 
turer, Metal Textile Corporation. 649 
East First Avenue, Roselle, N. J. 
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Equipment pictured are samples of the various types 


OLA CE TINA RMU ACC) MCC LiGm nel Cleutls 


Corporation, originators of the famed PaO) Ns MOLY 


MANUFACTURERS OF INDUCTIVE EQUIPMENT * LONG BRANCH, NEW JERSEY. LONG BRANCH 6-6250 


Plate and Filament Blocking Oscillator Audio Filament Pulse 


Representatives now located in principal cities throughout the country. Write for address of the one nearest you. 
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ERB, 


Teflon® magnet wire 

iO Ty alloy and plated wire 

Quantity production: sizes 14-50 AWG 
Class H Insulation —75C to +250C 
High Dielectric —- Excellent Power Factor 
Resistant to moisture and chémicals 


“Essential to Miniaturization” 


“Dupont’s trade name for Polytetrafluoroethylene 


Hitemp Wires Inc. 


26 Windsor Ave., Mineola, New York 











ductor temperature of 75 C or less, 
Factors are given at the bottom of 
each page to make the tables usable in 
any of the common a-c circuits. Copies 
of the booklet may be obtained on 
letterhead request addressed to United 
States Rubber Co., 1230 Avenue of 
the Americas, New York 20. 





Book 


Reviews 





Principles of Alternating Current Ma- 
chinery, Fourth Edition, by Ralph R. 
Lawrence and Henry E. Richards. 
Published by the McGraw-Hill Book 
Co., Inc., 330 W. 42nd St., New York, 
N.Y. 623 pp. $7.50. 


This new edition is a major revision to 
bring the subject matter up to date. De- 
signed as a text or reference book, it pro- 
vides a comprehensive analysis of the 
operation and characteristics of trans- 
formers, synchronous generators, syn- 
chronous motors, polyphase induction 
motors, single phase induction motors, 
series motors and repulsion motors. Other 
subjects considered in less detail are the 
induction generator, synchronous con- 
verter and mercury-arc rectifier. 

Many changes have been made for 
clarity and logic. Transformers are now 
treated first, followed by other types of 
machines, since this order is more in ac- 
cord with present day practice. Cgs units 
are replaced by mks units or English 
practical units to conform to modern 
usage. Specific conventions are offered 
for determining positive directions of 
flux, currents and voltage. An amplifica- 
tion of autotransformers is offered. 

In treating synchrononus reactance 
methods, a more extensive discussion of 
the American Standards Association 
method, most in use, is given. Material 
on the capacitor motor has been expand- 
ed in light of its growing importance. An 
important change is the rewriting of the 
chapter on methods of calculating per- 
formance of polyphase induction motors 
for conformance with contemporary 
practice. Throughout the text, material 
has been added to cover recent advances 
and changes in the field. 


Control of Electric Motors, Third Edi- 
tion, by Paisley B. Harwood, vice 
president in charge of engineering, 
Cutler-Hammer Inc. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16. 538 pages. Price 
$7.50. 


This well known book has been revised 
and expanded for the third time to keep 
pace with the latest developments in the 
art. New wiring diagrams have been 
added and illustrations of control devices 
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DESIGN ENGINEER] 


Problems* 


cost reduction. ... 
improved appearance. 
production methods... ... ; 
automatic operation. . . (iarieee ee ee 
decreased maintenance........... 

weight reduction. ... 
greater precision 
materials selection 
higher speeds......... 
quieter operation 

easier operating controls 
lubricating methods 
reduced vibration 


*in order of current importance as 
established by MACHINE DESIGNT survey 





Production methods: Formica provides elec- 
trical insulation in the right shape... with 3 
tubes and a molded ring assembled into one unit: 
an electrostatic shield for the Allis-Chalmers 
BZO-160 oil circuit breaker. 





Materials selection: Pregwood, Formica densi- 
fied wood, is the one material offering all the elec- 
trical and mechanical properties Allis-Chalmers 
required for this lift rod. Other Formica woods 
are used successfully for forming dies, cutlery 
handles, brush backs and musical instruments. 


helps solve 10 out of 13 
current design problems ! 


When 90,000+ design engineers re- maintenance, weight reduction and 








cently named their toughest prob- materials selection. 





Sees <llsssSSSSSSSSSS 








dats tha 
lems, we checked the list . . . and Formica can give you a lift with your 
found that Formica’s versatile grades _ electrical, chemical and mechanical 
scored 10 hits out of a possible 13! applications. It costs you nothing to o 2), 


In one specific case—the Allis- get the recommendations of Formica 


Chalmers oil circuit breaker shown engineers who draw on experience 8 os! \ 







above—Formica laminated plastics gained in thousands of successful \ a. Gentlemen: 
| helped lick as many as 5 difficult applications. The coupon makes it ! e- = we ia ete er naan 
design problems: cost reduction, easy... write us today! 
production methods, decreased | Name 
THE FORMICA COMPANY, 4645 SPRING GROVE AVENUE, CINCINNATI 32, OHIO ADDRESS__ 
Prod r heels, f , : Ucn 
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You getoL On service life when you 
specify STAR-KIMBLE squirrel-cage motors 


Extra insulation 

—three separate wrappers on every coil—pro- 
vides added safety factor for possible rises 
above rated temperature. 


Prelubricated bearings 
—double-width cartridge type—run for years 
without any attention. 


hecause 


Ventilating fan 
keeps motor windings cool. 


Dynamic balancing 
of skewed rotor minimizes vibration. 


Smooth lines 
eliminate dust-catching crevices. 


*Demanded by industry for tough start-and-stop jobs. 


OTHER FEATURES: 


Rotor and stator surfaces ground for uniform air gap. 
Rugged construction—twice as many ribs as used in 
conventional designs, in frame sizes through NEMA 364. 
Standard NEMA designs ‘'B’’, ‘‘C’’ and “‘D’’. . . NEMA 
C Face and D Flange mountings . . . PLUS a wide 
range of special electrical and mechanical designs to 
meet specific needs. 





For further information, write for Bulletin B-201 


STAR-KIMBLE 


MOTOR DIVISION 
MIEHLE PRINTING PRESS AND MFG. CO. 
206 Bloomfield Avenue Bloomfield, New Jersey 
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have been brought up to date. The third 
edition contains new information on cir- 
cuits, devices and calculations used for 
the regulation of voltage, speed, and ten- 
sion. Basic regulating problems are dis- 
cussed in a new chapter on automatic 
Data have also been 
added on electronic amplifiers and posi- 


regulating systems. 


tioning servomechanisms. 

As in previous editions, the book is 
arranged by motor types and is divided 
into two sections: d-c motors and_ their 
control and a-c motors and motor control 


Simplified Drafting Practice, by William 
L. Healy and Arthur H. Rau, General 
Electric Company. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave- 
nue, New York 16. $5.00. 


156 pages. 


book advances the basic idea 
that drafting can be stripped of its frills 
while retaining clarity of 
ind accuracy of dimension. 


This new 


presentation 
It proceeds 
to demonstrate how simplification of de- 
lineation, the climination of 
tials extensive 


hon-cssen- 
free-hand 
drawing can produce a recognizable time- 


and use of 
saving of anywhere trom 30 to 50. per 
cent, 

of “before and 
after” illustrations is accompanied by ex- 


\ generous quantity 


planations of free-hand drawing, the use 
of symbols, mechanical aids, and abbrevi- 
legible 
reproduction 
processes are among the other simplified 


ations. Arrowless dimensioning, 


lettering, tolerances, and 
devices presented, The authors show how 


one idea alone—uniformity in the basic 
design of the drawing form-—can prove 
valuable to firms than the 


modernization of their drafting practices. 


more many 


The book IS based Oona comprehensive 


survey of General Electric’s drafting 
practices. Mr. Rau is manager, drafting 
service section, Engineering Services 


Division of G-E and is responsible for 
the coordination of drafting practices 
throughout the company. Mr. Healy is 
supervisor of the 
Switchgear 


technical services in 


Department. 


Heating, Ventilating, Air Conditioning 
Guide: 1953. The American Society of 
Heating and Ventilating Engineers, 62 
Worth St., New York 13. 1,560 pp. 
$7.50. 


The 1953 Guide is the largest to date. 
It contains 1,906 pages of technical data 
and 427 pages of catalog data. The tech- 
nical data section contains reference ma- 
terial on the design and specification of 
heating, ventilating, and air conditioning 
systems. For convenient reference to re- 
lated subjects, the 51 chapters are ar- 
ranged under seven headings. 

While important have 
made throughout the text, major changes 
have been 


revisions been 


made in such chapters as 
those devoted to Automatic Fuel Burn- 
ing Equipment, Forced Warm-Air Sys- 
tems, Unit Heaters and Unit Ventilators, 
Refrigeration, and Electric Heating. 

In Chapter 51, Codes and Standards, 
the list of codes and standards has been 
brought up to date, and now 
many new codes. 


includes 


Addresses of the organizations sponsor- 
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Makes good products better... 


neeen | 


HLL 
VE 








PRODUCT: <> 


Leeds and Northrup P.A.T. Control Unit... 
vital element in L & N System for automat- 
ically regulating temperature; also such 






s variables as pH, chemical concentration, 

r gas analysis. 

S 

5 PROBLEM: 

e To design and build each component so that 
the complete control unit will function with 

_ maximum accuracy and dependability un- 

g der all operating conditions. 

of 

2 ( ANSWER: 

pp Kodapak Sheet selected for use in trans- 
former (illustrated). Found to offer compact- 
ness ...high dielectric strength ... uniform 

= chemical composition ... and thickness. 

a 

l- 

i- 

of 

ig 

a For further information concerning this and other applications, address: 

. Cellulose Products Division, Eastman Kodak Company, Rochester 4, N. Y. 

“ Sales offices: New York, Chicago, Dallas. © 

1- Sales representatives: Cleveland, Philadelphia, Providence. 

s- Distributors: San Francisco, Los Angeles, Portland, Seattle 

e (Wilson & Geo. Meyer & Co.); 


Toronto, Montreal (Paper Sales, Ltd.). 
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Little G-E lamp is lens and bulb 
3 all in one! 






Eliminates cost of 
separate lens 


Makes product assembly 
much easter, cheaper 


You can add the extra safety and convenience of a 
beam of light to any home appliance, business 
machine, electrical or electronic device easily and 
at low cost with a General Electric lens-end bulb. 
Because this lamp replaces the two pieces usually 
needed to do the job. . . bulb plus separate lens 
. assembly is easier, cost is lower. For more in- 
formation about what small G-E lamps can do for 
your products, send for a free copy of the illus- 
: trated booklet, “The Light Touch In Appliances’’. 
ff Write General Electric, Lamp Division, Dept. 
166-EM-6, Nela Park, Cleveland 12, Ohio. 


GENERAL @@ ELECTRIC 


For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 


A WIDE RANGE OF ALLOYS... 
A WIDE RANGE OF EXPERIENCE. . . 


COMPLETE CONTROL OF MANUFACTURE... 
make JELLIFF the ideal source of 
Resistance Wire to assure your Product’s 


Performance According to Specs. 


ath + *% Ceateometu © 88s, 


THE C. O. 


eR 


eee eee 2 oe 
CORPORATION 


DIPPING BAS«e 
auim sonvi® 


precision resistors—rheostats— 
relays—thermocouples—ohmmeters 


SOUTHPORT, CUNN. 


—bridges—high-temperature fur- 
naces can all benefit from the 
PLUS-PERFORMANCE of 
JELLIFF RESISTANCE WIRE 


eretees « 





a4HSaw Baim 


ae 


3 
“rs « wikt CLotm © staainet 


Detailed Enquiries Welcomed. Address Dept. 25. 
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ing the various codes are given. Subjects 
treated in the Guide can be found by ref- 
erence to the cross index. A table of con- 
tents is also included 





Men 


in Industry 





Doeir Electric Corp., electric moto: 
manufacturer at Cedarsburg, Wis., has 
acquired the services of Karl A. Blind, 
Jr., former chief engineer of the Dings 
Magnetic Separator Co., as well as 
those of Carl F. Kowal, in research 
and design work for Louis Allis Co. 
for 13 years. As assistant to the presi- 
dent of Doerr, Mr. Blind will concen- 
trate on new product design. He in- 
cludes in his professional experience 
12 years as a design engineer and 
chief electrical engineer for Harnisch- 
feger Corp. 

Mr. Kowal has been appointed 
Doerr’s assistant sales manager. 


Tom Stott, H. M. Harper Co.’s gen- 
eral sales manager since 1950, has 
been named the firm’s vice president 
in addition to his former duties. The 
Morton Grove, Ill. firm manufactures 
tastenings. 


As of May 1, Judson C. Travis be- 
came Handy & Harman’s president, 
culminating 35 years of service with 
this New York City firm of refiners 
and fabricators of precious metals 
and their alloys. He formerly held the 
posts of vice-president and general 
manager, and executive vice president 
under G. M. Niemeyer, retiring presi- 
dent. 


Rex D. Marsh is the new sales man- 
ager of American Machine & Foundry 
Co.’s Leland Electric Div., Dayton, 
Ohio. Before joining AMF, he was 
president and director of the Cana- 
dian subsidiary of Bowser, Inc. 


Thomas D. Johnson’s new head- 
quarters is the Atlanta, Ga. sales ap- 
plication engineering office of Reliance 
Electric & Engineering Co., Cleve- 
land, Ohio. Earlier with Brush Devel- 
opment Co., also of Cleveland, he 
joined Reliance last October. 


Staff and organization changes at 
Designers for Industry, Inc., Cleve- 
land product engineering firm, raise 
Ervin J. Osterhus from project man- 
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OfaohC Stop “ite solve all ten 


TIGHTENED 


THE WORK 
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Here are ten typical fastening problems. One device, the 
ELASTIC STOP nut, solves them all—without additional parts 

or operations. Deliberately undersized in relation to bolt diameter, 
the red elastic collar grips the bolt with a perfect fit, exerting 

a continuing self-locking pressure against the threads, and 

holding the nut securely in place at any point on the bolt. It also 
provides a tight seal against the bolt threads, which prevents 
seepage and wear-producing axial play. And because the bolt threads 
are protected against moisture from without, the nuts are 

not “frozen” to the bolt by corrosion. 


ELASTIC STOP nuts stay tight, right where you put them, in spite of 
vibration and stress reversals. Yet they are not jammed in place, and can be 
removed with a wrench and reused many times. 


For further information on ESNA self-locking fasteners, 
mail the coupon below. 









Wherever a vibra- On all electrical ter- 


AGAINST ae 


WE or impact proof minals subjected to 
bolted connection is vibration in transit 
desired. or operation. 





Spring- mounted con- On mike-cudsbreck 


nections or dynamic adjustment studs 

balancing, where nut where accurate con- 

must stay put yet be tact gaps are re- 
ly adjusted avired. 


To seal bolt 
Zz threads where 
~ it is necessary to 

AS aa WW protect them from 
Vp corroding ele- 


ments, 


= - To seal bolt 
-- threads where 
- elimination of 





ee A A A a a A A A A LL A Som 


Dept. N41-622, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, New “ey 








l 
| 
} Please send the free tening information 
| 0 Elastic oi nut bulletin [] Here is a maaiaia of our product. What self- 
l (C) Rollpin bulletin locking fastener would you suggest? 
I 
} ee a 
TRADE MARK | Firm 
oe 
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hints for molding metal inserts 


in ACE HARD RUBBER... 


It takes no less than 70 pages in the new Ace 
Handbook to cover the amazing versatility of 
Ace Hard Rubber! For instance, you'll find a 
choice of many different compounds .. . tensile 
strengths to 10,000 psi, dielectric strength over 
600 v/mil, heat resistance as high as 300°F., 
water absorption as low as 0.04% .. . in molded 
parts, sheets, rods, tubes and linings . . 
complete (among world’s largest) facilities for 
design, molding, extruding, finishing . . . for 
thousands of applications. Always check your 


. with 


Ace Handbook when selecting materials for 
today’s production and tomorrow’s plans. It's 


free—write today. 


100th 
ANNIVERSARY 


93 WORTH STREET - 


American Hard Rubber Company 
&° 


NEW YORK 13, NW. 








| 
| 
| 
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ager to vice president of mechanical 
development as coordinator of re- 
search and development; Patrick E. 
Lannan, Theodore H. Smith, and Dr. 
Charles H. Lutz, to assistant project 
managers for coordination of projects 
in electronic development; Robert B. 
Applegate to senior project engineer. 
and Erwin J. Graham to project de- 
signer, both of the latter in the devel- 
opment and modification of industria] 
products, mechanical development. 


Cited for 65 years’ membership in 
the American Society of Mechanical 
Engineers: William O. Hildreth, one 
of eight engineers in this country to 
be so honored. He was affiliated with 
Lamson from 1903, retiring 
from his Syracuse plant post, a few 
vears ago. 


Corp., 


Jack and Heintz, Inc., Cleveland, 
Ohio, have just created the post of 
assistant to the president for S. Floyd 
Stewart, their newly acquired electri- 
cal engineering product planner. The 
latter's 20 years in the electrical field 
encompass 15 with Leece-Neville Co. 
(where he rose from research engi- 
neer to presidency), and a period as 
executive vice president of Arma 


Corp., Brooklyn, N. Y. 


Dr. Seymour B. Cohn has joined 
the staff of Stanford Research Insti- 
tute where he heads the Microwave 
Group in the Aircraft Radiation Sys- 
tems Laboratory. Dr. Cohn is the au- 
thor of the UHF and microwave fil- 
ters sections of the book, “Very High 
Frequency Techniques,” co-authored 
by members of the Radio Research 
Laboratory at Harvard University, 
under the Harvard imprint. He has 
been a National Research Council Fel- 
low, and holds the 1942 Yale Uni- 
versity Lamphier Award. 


When ground is broken for Minne- 
sota Mining & Manufacturing Co.'s 
new $3,000,000 scientific laboratory 
in St. Paul, Minn., early this month, 
Dr. H. N. Stephens, who has headed 
the company’s central research labora- 
tory since 1937, will be vice president 
in charge. His new unit is the first of 
what is to be a long-range building 
program devoted to research and de- 
velopment. Among central research’s 
independent and joint research dis- 
coveries in applied science have been 
non-flammable and non-toxic adhes- 
ives; sound recording tape; fluoro- 
chemicals; and new types of glass 
used in the manufacture of reflective 
products. 


At Acme Steel Co., Chicago, two 
engineers have been upped in rank 
with the appointment of Marsh B. 
Hall, as chief engineer and Willard 
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A NEW CONCEPT OF ACCURACY IN THE\PRODUCTION OF ALLOY STRIP 





-o-for all critical applications-— 
electrical, electronic, instrumentation 
















This new plant was designed and built for 
the production of alloy strip of the highest 
accuracy. It is equipped with the finest 
machinery available for the task. Send- 
zimir Mills assure FREEDOM FROM 
CROWN. Skilled operators, with years of 
experience, roll to close tolerances and 
produce finishes to highest STANDARDS. 


A group of experienced engineers is avail- 
able to select the correct alloy for your 
application. 


_| WILBUR B. DRIVER CO. 


nk NEWARK 4, NEW JERSEY 
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MAKE YOUR COIL WINDING 


Sabie dou e 20130 


OUTSIDE 
SQUARE CORNER 
INSIDE RADIUS 
CORNERS 


SPIRAL WOUND 
NOT DIE FORMED 


ANY SIZE—SQUARE OR RECTANGULAR 


Entirely new technique in tube making developed 
and perfected by PARAMOUNT now for the first 
time solves many coil winding problems, yet costs 
you no more! Hi-Dielectric. Hi-Strength. Kraft, 
Fish Paper, Acetate, Red Rope or any combination 
wound on automatic machines. Produced from 
stock arbors or special sizes engineered for you. 
Write on Company letterhead for Stock Arbor List of ever 2000 sizes 


, aor j 


No sharp outside edges 
to cut wire 


Has full rigidity and 
physical strength 


Permits winding coils 
to closer tolerances 


No need for wedges to 
tighten wire 


Allows faster stacking 
of wound coils 


PARAMOUNT PAPER TUBE CORP. 


612 LAFAYETTE STREET, FORT WAYNE 2, INDIANA 
Manufacturers of Paper Tubing for the Electrical Industry Since 1931 











A your calleat 
‘can only be 
as good as 
its parts? 
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TUNGSTEN 
MOLYBDENUM 
NICKEL 
NICKEL-CLAD 
COPPER 
and ALLOYS 


i 


Electronic Parts Manufacturing Co., In 
508 25th St., Union City, N. J. 


Send me copy of your brochure. 





WU 
Wa: 
LAS 


emma tell tee 


specifications 


SEND US YOUR BLUEPRINTS or 
SPECIFICATIONS FOR QUOTATIONS! 


PU Le HU Co 


TUSE PARTS 


508 25th St., Union City, N. J. 


294 





psa 










ELECTRICAL 


S. Collins, as assistant chief engineer 
of the Development and Research En- 
gineering Dept., Chicago plant. Mr. 
Hall was assistant chief engineer pre- 
viously, and Mr. Collins steps into the 
vacated post. 


William M. Allison, for 20 years 4 
senior executive in the Sprague Elec. 
tric Co., Research and Engineering 
Dept., North Adams, Mass., has been 
named technical advisor for the firm, 
He has held the posts of supervisory 
engineer and chief design engineer for 
Sprague and during his two decades 
of contribution to his company’s tech- 
nological development, has taken out 
numerous patents pertaining to capa- 
citors. 


William S$. Snead has been elected 
as president and chairman of the board 
of Emerson Electric Mfg. Co., St. 
Louis, and John A. Driy as executive 
vice president. 


Recent executive changes and addi- 
tions to engineering staff at Rollins 
Corp., Lewes, Del. electronic equip- 
ment manufacturers, have made W 
R. Keenly, former director of engi- 
neering, an engineering vice-president 
and Harry F. Mickel, executive vice- 
president and general manager. The 
latter was previously assistant to the 
president and director of sales for 
the Raymond Rosen Engineering Pro- 
ducts Co. Before joining Rollins in 
1952, Mr. Keenly was general man- 
ager of the Transformer Specialty Co.. 
and vice-president of Airdesign, Inc 


Rosan, Inc.’s new chief engineer 
Arthur I. Lusk, has brought to the 
Newport Beach, Calif. firm the former 
Northrup Aviation, Inc. engineers: 
Jerry Lester as head of Administrative 
engineering; Glen Aron, as engineer 
ing field representative, and Richard 
Gifford as chief test engineer. 


Corporation career man, Howard S$. 
Bunn, president of Bakelite Co., has 
been elected a vice-president of Union 
Carbide and Carbon Corp. Man- 
agerial posts with the Pyrofax Div. 
and Plastics Div. were followed by his 
election as vice-president of the latter 
unit, and as vice-president in charge 
of sales, Thermoplastics Div. of Bake- 
lite Co. 


Conferred upon Dr. Charles E. 
Leberknight, director of research of 
Kopp Glass, Inc., Pittsburgh, Pa.: a 
fellowship in the American Ceramic 


Society, “in recognition of productive 
scholarship of ceramic science and 
notable contributions to the ceramic 


arts and industry.” Dr. Leberknight'’s 
specialty has been problems dealing 
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FOR ALL-AROUND VERSATILITY... 


WATSON-STULMAN 
Ce ad a) 


For anything including production runs — 
in plastics molding, laminating, metal form- 
ing, bending, straightening, light hobbing 
and forcing — these W-S General Purpose 
Presses can't be beat. Their controls and 
precision workmanship make them ideal 
laboratory and production equipment of 
wide application. 


If you're taking a licking on short-runs with 
single-purpose machines, re-appraise your 
overall operation in terms of these presses- 
of-all-work. Economical, easy to set-up and 
maintain ... they add up to more profits 
and uniform production. Capacities: 30, 50, 
100, 200 tons. 


AVAILABLE FROM STOCK 
FOR IMMEDIATE DELIVERY 





Write today for Bulletin Sheet 370-D 
SP x 

RAV 
ESTABLISHED 1848 


THE WATSON-STILLMAN COMPANY 
DIVISION OF H.K. PORTER COMPANY, INC. 
190 ALDENE RD., ROSELLE, NEW JERSEY 9-0-66 


EM ella cel ee Mee Sh McMeel tM ac 
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Inside the 
Silicone 
Rubber Sleeving 


TURBO 117 SLEEVING 
. scientifically designed 

to be kink-proof . . 
knotted, bent, twisted .. . 


engineered to meet extremes 
of temperature . 
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INSULATING MATERIAL 


THE WILLIAM 


ith the 


BRAND TURB 









TURBO 117 SLEEVING 


. . . durable silicone rubber coating fuzed 
to fibrous glass braid . . . cannot be 
peeled ... can be supplied to meet all 
Class “H" performance requirements 
of MIL-I-3190, NEMA VS-1 
lasting dielectric strength , 
humidity-resistant . . . oil-resistant 
. . « flame-resistant . . . non- 
corrosive .. . fungus-resistant. 








. can be 












. . flexible at 
—1!00° F . .. unchanged by 
temperatures as high as 500° F..., 


Samples will be sent to you on separate 
order. Be sure to ask for Turbo I17 
Sleeving. 


Write for Bulletin 


® AND CO., INC. 


DEPT. EM-6, WILLIMANTIC, CONN., U.S.A, Telephone HArrison 3-1661 


TURBO insulated Wires - Wire Markers - Extruded Tubing - Glass Sleeving and Tub- 
ing - Varnished Saturated Sleeving and Tubing - Cambric Cloths, Tapes, Papers - Mica. 


SALES REPRESENTATIVES IN PRINCIPAL CITIES 





with the structure of glass, particu- 
larly special technical glasses. 


Moved to Radio City Products Co.. 
New York City, as development engi- 
neer—Murray Micalowsky, formerly of 
Sperry Gyroscope Co. | 


Steven P. J. Wood has been elected 
president of the Warner Electric Brake 
& Clutch Co., Beloit, Wis. He has 
been with the firm since 1946, in var. 
ious executive posts, including gen- 
eral sales manager and vice-president, 


Named chief engineer of Jack & 
Heintz, Inc., Cleveland, Ohio; Joseph 
E. Mulheim, former assistant manager, 
aviation engineering, 
Lima, Ohio plant. 


Westinghouse. 


Whirlpool Corp.’s chief engineer 
for the past 16 years, C. E. Morgen- 
stern, is now the firm’s director of new 


product development. 


Now assuming the directorship of 
the manufacturing engineering activ- 
ities of Engineering Research Associ- 
ates Div. of Remington Rand Ince.., St. 
Paul, Minn., is Robert E. McDonald, 
former director of engineering and 
maintenance for Braniff International 
\irways. His new area of operations 
includes three St. Paul plants—digital 
computer systems, aircraft gyroscopes, 
and precision instruments. 





Company 


Briefs 





Battelle Memorial Institute, Colum- 
bus, Ohio, has established a new tech- 
nological information service to assist 
science and industry in streamlining 
the job of tapping existing published 
knowledge. According to Battelle 
Director, Clyde Williams, some 60 
million pages of technical matter are 
published each year. The information 
service will prepare bibliographies and 
coding and classification systems. In- 
stitute may also develop equipment 
for processing information. 


A new company has been formed 
under the name, E-T-A Products Co., 
915 W. Oakdale Ave., Chicago 14, to 
handle circuit breakers being manu- 
factured and distributed under the 
E-T-A imprint. 


Continuing the application of elec- 
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All Allis-Chalmers instru- 
ment transformers are 
designed to meet ASA 
standards. At left: Out- 
door current transform- 
er, Type KO, rated up 
to 15 kv, 800 amp, 


Thousands of these units 
are now in use with ex- 
cellent operating rec- 
ords. At left: Indoor po- 
tential transformer, Type 
PD, fused or unfused, 
rated up to 14,400 volts. 


All transformers are lib- 
erally designed for long 
service — built for easy 
mounting. At left: Out- 
door potential trans- 
former, Type PWD, rated 
up to 14,400 volts. 





4OO RATINGS 


Fit Most 
Design Needs 





_— every instrument transformer require- 
ment can be met from Allis-Chalmers 400 ratings 
of current or potential transformers or metering outfits. 
You can select dry-type, oil- or compound-filled units, 
depending on transformer rating, application, and 
location outdoors or indoors. 

Every unit has the best combination of engineering 
and materials that 50 years of experience can provide. 
For top quality, wide selection, and quick delivery, it 
pays to specify Allis-Chalmers. 





Dimension Sheets 
Give Complete Details 


Just off the press: all the mechanical and electrical in- 
formation you need in a convenient, complete bound 
set of data sheets. Gives more detailed presentation of 
Allis-Chalmers complete line of standard instrument 
transformers than ever before. For your copy, contact 
your nearby Allis-Chalmers district office or write 


Allis-Chalmers, Milwaukee 1, Wisconsin. A-4065 


ALLIS-CHALMERS 
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tronics not only to power plant oper- 
ation, but to all types of industria] 
regulation and control systems, Kuljian 
Corp., Philadelphia, Pa., has estab- 
; L lished a new electronics division under 
tte Je \\\ /f- he) , Bernard T. Svihel. The latter has done 

A \({ extensive design and research work in 
analogue computers, differential ana- 
lyzers and servo-mechanisms. He will 
pursue company development of spe- 
cial measuring instruments, recorders 
and electromechanical devices for the 
radio and television, textile, paper and 
pulp, and chemical] industries. 


PACKAGING IN JIG TIME... 


Minneapolis - Honeywell Regulator 
Co.’s Micro Div. will open a new fac- 
tory soon at Warren, Ill., as its fourth 
manufacturing operation, employing 
about 150 persons. 


In addition to a new $640,000 elec- 
troplating plant now in operation at its 
Union Switch and Signal Div., plant at 
Swissville, Pa., the Westinghouse Air 
Brake Co. has purchased as subsidi- 
aries, the George E. Failing Supply 
Co., Enid, Okla., producer of portable 
oil-drilling rigs, and the Peoria, Ill. 
and Toccoa, Ga. plants of R. G. Le- 
Tourneau, Inc. 


Miniature Precision Bearings, Inc., 

Keene, N. H., have moved their New 

| York office to Room 1204, 19 W. 44 
St. New York 36. 





Mendota, Ill. is the location of the 
second plant to be opened by Heppner 
| Manufacturing Co., Rovnd Lake, IIl.. 
| Ferrite rod antennas and flyback trans- 
| formers will be the exclusive product 
of this new installation. 


cut packaging costs 25 % 
with GENERAL ENGINEERED CONTAINERS 


Packaging six porcelain insulators in a bulky nailed crate was a 
time-consuming two-man operation at Victor Insulators, Inc., Vic- 
tor, New York. Introduction of the sturdy, lightweight General 
Wirebound Box and the jig-assembly system shown here enabled 
Victor engineers to reduce packaging to a quick, efficient, one-man 
operation, cut packaging costs by an estimated 25%. And their 
customers benefited by 4 substantial saving in on-site uncratin 

time—now a matter of seconds, thanks to General Wireboun 


Barnes and Reinecke, Inc., Chicago 
engineering company specializing in 
mechnical research and development. 
has been acquired by Joy Manufactur- 
ing Co., Pittsburgh manufacturer of 
mining equipment and other industrial 
products, but will retain its name as a 
subsidiary of Joy. Present personnel 





Design. 

This is only one example of hundreds of packaging problems 
solved each year—at a saving—in General Box Company’s two 
fine Industrial Packaging Laboratories. General packaging experts 
stand ready to help you cut costs, too. Write today for complete details. 


will also be retained. The move is said 
to reflect Joy’s increasing emphasis on 
research and development. 


Construction has begun on a $2,- 


000,000 addition to the Black & 
Decker Manufacturing Co.’s Hamp- 
stead, Md. branch plant. The portable 
electric tool manufacturing firm’s move 
to double the size of its present Hamp- 
stead plant is expected to increase 
personnel from 600 to a total of 1000 
by November, 1954. Partial operations 
are scheduled to begin in September 
of this year. 


Find out how other manufacturers are cutting packaging 
costs. Write for your free copy of “The General Box.” 





Factories: Cincinnati; Denville, N. J.; 


COMPAN Detroit, East St. Louis, Kansas City, 
Y Louisville, Milwaukee; Prescott, 
Ark.; Sheboygan; Winchendon, 

i * * * * * ; 1877 Miner Street Mass.; General Box Company of 
DES PLAINES, ILL. Mississippi, Meridian, Miss.; Con- 

tinental Box Company, Inc., Hous- 


Moved into its newly-built plant 
ton, Texas. ‘ 


| located at 780 Route 3, Cliften, N. J.: 

| the M & N Hydraulic Press Co., 
formerly known as the M & N Ma- 
chine Tool Works. 


ENGINEERED SHIPPING CONTAINERS FOR EVERY SHIPPING NEED 
© Generaliff Pallet Boxes Pe Niet msi-} ct) 
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Every casting here is 
cutting somebody’s costs 
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Hoover Die Castings like these save on mate- 
rial costs, save on weight, and save on labor, 
in operations where mass production and 
close tolerances are important. 

Some of these castings are zinc, some alu- 
minum. All are strong, and all—see for your- 
self—are good looking! Every casting here 
is the better for Hoover's many years of die- 
casting experience (since 1922!)...and for 
the skill of Hoover's veteran design engineers, 
X-ray and metallurgical experts, efficient 
and costwise production methods. 

Perhaps Hoover Die Castings can cut costs or 
improve the sales appeal of YOUR product. 
Talk it over with a Hoover sales engineer. Also 
write for the new, informative booklet, ‘Hoover 
Die Castings.’ THE HOOVER COMPANY, Die 
Casting Division, North Canton, Ohio. 


HOOVER 
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THE IMPORTANCE of systematic meth- 
ods of color selection and specification 
has been previously discussed in this 
publication.* One of the problems that 
face the product-design engineer is 
the choice of the color system and 
control instruments best fitted to his 
particular product and facilities 

Recognition of this problem = the 
Inter-Society Color Council has led to 
the establishment of a special commit- 
tee (ISCC Committee on Problem 7) 
to survey available color specification 
and to establish a “Style for Classify- 
ing and Listing Methods for Color 
Specification.” At the recent 22nd 
annual meeting of the ISCC (held in 
New York on March 18) tentative rec- 
ommendations were submitted by this 
committee through its we in, Wal- 
ter C. Granville, Container Corp. of 
America, Chicago. 

In summary, the purpose of the 
projected * ‘style” would be to provide: 

Section 1. Systems of color speci- 
fication (Munsell, etc.) including ref- 
erence material applicable to 
system. 

Section 2. Surface color standards 
and reference information. 

Section 3. Transparent color stand- 
ards and references. 

Section 4. Lists of available instru- 
ments for measuring color, classified 
by type and make. 

Section 5. Methods of tests classified 
by materials; for example, plastics and 
the best test methods for such mate- 
rials, ceramics and the best applicable 
tests, etc. 

The complete committee report (ex- 
cept for parts that do not relate to 
electrically energized equipment or 
associated materials) is reproduced 
here. (Readers are invited to submit 
comments to the chairman direct, or 
through the editor of this publication. ) 


each 


I. Systems of Color Specification 
A. ICI system. 1931 CIE standard 


observer and coordinate system for 
colorimetry. 

Approved terms: 

Tristimulus specification X, Y, Z 

Chromaticity coordinates x, y 

Monochromatic specifications DWL, 
7 

*See “‘A Practical Approach to Color in Design," 
A. E. Javitz, July 1951, p. 82; and ‘‘Fundamental 
Approach to Color in Design,”’ I. A. Balinkin, Oc- 
tober 1950, p. 104, and November 1950, p. 106. 
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Abstract and Comment 


Classification of Color Specifications 


Note: For transformation of CIE 
space, see section C3 

Published methods of specifications: 

ASA Z98.7.2—1951, Z58.7.38—1951 

OSA (Optical Society of America) 

ASTM, etc. 

B. Munsell System 

1. Book Notation: Hue, value, and 
chroma by visual comparison with 
surface-color standards in “Munsell 
Book of Color,” Vol 1 (1929) and 
Vol 2 (1942) 

2. Renotation determined visually 
of hue, value, and chroma by com- 
parison with surface-color standards 
of known Munsell renotations con- 
tained in: 


“Color Harmony Manual” (1942, 
1946), (1948) 

“Maerz and Paul Dictionary of 
Color” (1930) 

“Munsell Book of Color” (1929). 
(1942) 

Textile Color Card Association 
(TCCA) Standard Ninth Edition 
Color Card (1942) 


Published renotation methods and 
data 
Method: Journal of Optical Society 


of America, 33, 77, pages 385-415 
(July 1943) 

Data: 

Color Harmony Manual, (1942, 
1946) , 

Maerz and Paul Standards (1930) 

Munsell Book: Vol 1 (1929) JOSA, 
33, 7, pages 355-375 (July 1943); 


Vol 2 (1942) JOSA, 3 
384 (July 1943) 

TCCA Standards: JOSA, 
pages 128-159 (March 1946) 

3. Renotation from spectrophoto- 
metric data of hue, value, and chroma 
by reference to the loci of constant 
hue and chroma, and to the table giv- 
ing the CIE (Y) equivalents to the 
scale of Munsell values, in the OSA 
subcommittee report on the spacing 
of the Munsell colors. 

Published method: 

JOSA, 33, 7, pages 385-418 (July 
1943) 

C. Other color spaces and methods 
of color notation 

1. Using surface color standards. 
Color Harmony Manual hue, white- 
ness, and blackness 

2. Using — instrument 
Hunter a, b, Rd. 

3. Transformations of CIE space 
(by authors) Adams chromatic value 


4, 7, pages 376- 


36, 3. 


primaries. 
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(Vx, Vr, Vz) (1940); Saunderson- 
Milner “zeta” 11, 2, 3 (1946); Farns- 
worth (1944); Judd—UCS diagram 
(1935); Breckenridge and Schaub 


R.U.C.S. diagram (1939); 
Hunter-Judd (1940). 

D. Identification of books, 
ments, and methods 

“Color Harmony Manual” publishe d 
by Container C ‘orporation of America, 
Chic ago. 1942 and 1946 editions con- 
tain colors identical in color. In 1948 
edition chips correspondingly notated 
will differ (by 
in color. 

Colorimetric data: 


ed. JOSA, 34, 7 


Scofield- 


instru- 


intention) somewhat 


1942 and 1946 
pages 382-395 (July 
1944): 1948 ed. JOSA, XX, X, page 
XXX. Tentative values available from 
publisher. 

“Maerz and 
Color” 

“Munsell Book of Color” 
by Munsell Color Company, Balti- 
more, Maryland. 1929 edition con- 
tained hue charts for 20 hues. 1942 
edition contained hue charts for addi- 
tional 20 hues to complete a 40-step 
hue circuit. 

Colorimetric data JOSA, 

33, 7, pages 355-i 375 (July 1943); 

1942 ed. JOSA, 33, 7, pages 376-384 

(July 1943). 

TCCA Standard Color Cards pub- 
lished by Textile Color Card Associa- 
tion of the United States, Inc., New 
York. Ninth Color Card issued in 
1941: United States Army Color Card 
issued in 1930, revised 1938, 1943. 
JOSA, 36, 3, pages 128-159 (March 
1946). 

Hunter a, b, Rd. 

Adams chromatic value 

Saunderson-Milner “zeta” 

Farnsworth 


Paul 


Dictionary of 


published 


1929 ed. 


II. Surface Color Standards 


A. Systematic collections 
Cheskin Color System 


Color Harmony Manual (1942, 
1946), (1948) 

Maerz & Paul Dictionary of Color 
(1930), (1950) 

Munsell Book of Color (1929), 
(1942) 

Munsell Chart Photometer (1950) 

Nue-Hue Custom Color System 
(1945) 

Plochere Color Guide (1940) 


Plochere Color System (1948) 
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THE STRUCTURAL PLASTIC 





(For Years a Standard for Radio and TV) 


Offers You FULL RANGE of Finest Quality Laminates 


This range of Industrial Laminates, with phenolic, melamine and silicone resins, includes insulation for radio, 
TV and other electronic purposes. Available in sheets, rods, tubes, molded specialties and fabricated parts. 


STANDARD GRADES TO GOVERNMENT and INDUSTRY SPECIFICATIONS 





STOCK 
—; a DESCRIPTION GOVERNMENT SPEC. 
750 | Xx “Paper Base, Phenolic Resin, Mechanical == ~~ ~~ SSOSOStC~C~S~S~S 

550 XX Paper Base, Phenolic Resin, Mechanical & Electrical MIL-P-3115B (PBG) 
520 Paper Base, Phenolic Resin, Electrical MIL-P-3115B (PBE) 
770 Paper Base, Phenolic Resin, Cold Punching, General Electrical 
772 Paper Base, Phenolic Resin, Cold Punching, Secondary Electrical 
774 Paper Base, Phenolic Resin, Hot Punching, Good Electrical 
776 Paper Base, Phenolic Resin, Hot Punching, High Frequency MIL-P-3115B (PBE-P) 
900 Fabric Base, Phenolic Resin, Mechanical MIL-P-15035B (F Bi) 
910 Fabric Base, Phenolic Resin, Good Electrical, Fair Mechanical MIL-P-15035B (FBG) 
940 Fabric Base (Fine Weave), Phenolic Resin, Fine Machinability MIL-P-15035B (FBI) 

—_ or 950 Fabric Base (Fine Weave), Phenolic, Good Electrical, Fair Mechanical MIL-P-15035B (FBE) 

as re ; 580 Asbestos Paper, Phenolic Resin, Heat Resistance, Low Voltage 

| pgp = fame 980 Asbestos Cloth, Phenolic Resin, Very High Impact 
ues Taste Glass Mat, Melamine Resin, Fire & Arc Resistant 
a2727 a27ah 120 Staple Glass Cloth, Phenolic Resin, Heat Resistance 
POS 130 Continuous Glass Cloth, Silicone Resin, High Heat Resistance MIL-P-997B (GSG) 
hie 135 | Go Staple Glass Cloth, Silicone Resin, High Heat Resistance 
6 140 Continuous Glass Cloth, Melamine Resin, Arc Resistance, High Strength 
Silicone Fiberglas Insulation Y a | Continuous Glass Cloth, Phenolic Resin, Highest Strength 


190 Nylon Cloth, Phenolic Resin, Lowest dielectric & loss factor MIL-P-15047B (NPG) 
780 sale Paper Base, Phenolic Resin, Good Insulation Resistance MIL-P-3115B (PBE-P) 
9101 potas Fabric Base, Phenolic Resin, Low Water Absorption Navy Spec 33B4 

920 Aer Fabric Base (Medium Weave), Phenolic, Good Impact, Good Machinability |MIL-P-15035B (FBM) 


ALL ROD AND TUBE TO SPECIFICATION MIL-P-79B. 


PANELYTE can be of service anywhere you have use for Industrial Laminates. Would you like a free 
sample of Panelyte? Or a free copy of the Panelyte Industrial Catalog? Or a visit from a Panelyte 
engineer? Or all three? No obligation, of course. 

Just let us know by sending in the coupon below, now. 


7. «_ ee GTS GED) owision 


ae ieee ee 
High ita PRODUCTS ST. REGIS PAPER COMPANY 


Resistance Laminate 230 PARK AVENUE © NEW YORK 17, NEW YORK 











ON nen ae cenit 
all horizontal work surfaces, | 
wall-covering, ete. in sizes {| PANELYTE DIVISION EM-6 
to 4’ x 10’. i 
ee | ST. REGIS PAPER COMPANY 
MOLDED LAMINATED PARTS | 230 Park Avenue, New York 17, New York 
refrigerator inner-door ; ‘i ‘ 
panels, breaker strips, spe- | [] Please send me sample of Grade — Panelyte, 
cialty molded items, breaker OO Please send Panelyte Industrial Catalog. 


frames. [] Please have a Panelyte engineer contact me. 
3 INJECTION MOLDINGS 32, | 
“' 48, 60, 200 oz. capacity. Tele- | Name- 
vision masks, refrigerator 
parts, industrial items, ete. 


Paper Base Tubing . 4 REINFORCED PLASTICS— 


sheets, fabricated parts. a 








Firm Name wisi 


Address_ 


State 
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IF YOU WORK WITH ELECTRICAL 
OR ELECTRONIC CIRCUITS... 


WAS MADE 
TO HELP YOU... 


A color film with schematic animation 
and supporting narration ...to help you 
select connectors engineered to your re- 
quirements and operating conditions. 
Disconnect system? Number of con- 
tacts? Voltage? Amperage? These and 
other factors are covered in this helpful 
film. In addition you'll learn how the 
printed Cannon Plug Guide (below) 
leads you to the righ t connector for any Wr edueialan a contact spacing. 
job. Request your free showing today. E 
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CANNON PLUG GUIDE 
. . » An easy-to-follow graphic aid. 








SPACING AND NUMBER 
of contacts involves many factors. 


CANNON ELECTRIC 


since 1915 
Main office and plant, Cannon Electric Company, Los 
Angeles 31, California. Factories in Los Angeles, New 
Haven, Toronto. Representatives in principal cities. 







pe 
LL Ted 
ELECTRIC 


MODERN TALKING PICTURE SERVICE, INC. Dept. D-118 234 


~oaniaes”, © ates, tae 45 Rockefeller Plaza, New York 20, N.Y. 


Kodachrome sound picture, 





costs you nothing except 2-way NAME 
transportation charges. You 
furnish sound projector. 24- FIRM ee 


page printed Plug Guide will DATE TO BE SHOWN 

be furnished for each person aa slat aii ia 
viewing film. To avoid delay re- ALTERNATE DATES 

quest your booking for the film 

on coupon today. ADDRESS 


CITY ZONE___STATE 





302 





















B. Other collections (nonsystematic) 

ASA Gray Finishes for Industrial 
Apparatus and Equipment (Z55.1- 
1950) 

British Color Council Dictionary of 
Color Standards (1934), (1946) 

Fisher Color Chart 

TCCA Standard Ninth Edition 
Color Card (1942) 

C. Government Standards 

Colors for Kitchen Accessories. 
CS62-38 

Colors for Molded Polystyrene 
Plastics, CS156-49 

Colors for Molded Urea Plastics, 
CS147-47 

Federal Color Card for Paints TT- 
C-595 (1950) 

U.S. Army 3-lf, paints; 98-24115-B 
(AN porcelain enamel standards ) 

Color Standards for Electrical Insu- 
lation (Bureau of Ships) 


III. Collections of Transparent 
Color Standards 


AN-C-56, Colors; Aeronautical 
lights and lighting equipment. 

Colors for Molded Polystyrene Plas- 
tics, CS-156-49 

Gardner Varnish Standards (1933) 

Potassium Dichromate Standards for 
grading varnishes and other materials 


IV. Names of Instruments Used for 
Color Measurement 


Ansco Densitometer 

AO Rapid-Scanning Spectropho- 
tometer 

ASTM Union Colorimeter 

Beckman Spectrophotometer 

Carey Spectrophotometer 

Coleman Spectrophotometer 

Donaldson Colorimeter 

Dubosq Colorimeter 

G-E (Hardy) Recording Spectro 
photometer 

G-E Reflectance Meter 

Hunter Color Difference Meter 

Hunter Reflectometer 

IDL-PPG Color Eye 

K & E Disk Colorimeter 

Klett-Summerson Colorimeter 

Nickerson-Hunter Cotton Grade: 

Photovolt Reflectance Meter 

Welch Densichron 


V. Methods of Test Classified 
According to Material 


A. Ceramics and Plastics (opaque 
and semi-opaque ) 

Nash-Kelvinator Corp., Milwaukee. 
Wisc., Refrigerator Division, Standard 
Practice Bulletin 9-50-6 (white only). 
(In Hunter Color Space) 

Colors for Polystyrene _ Plastics, 
CS156-49 

General Electric Company, Refrig- 
erator Cabinet Division, Specification 
No. E-40435 (several grays and blues 


only) 
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oa NEW eB 
SILICONE 


RUBBER 
mm 6 COMPOUND 


for electrical and 
mechanical applications 








SE-100 COMBINES 


® Outstanding heat resistance 

© Outstanding electrical properties 
® Outstanding physical properties 
© Ease of application 


You can now extend equipment life and minimize 
insulation failures by specifying General Electric’s 
new silicone rubber compound, SE-100. 


SE-100 may be coated on glass or organic fabrics 
for service at high or low temperatures or where 
resistance to weather, ozone, corona or chemicals 
is required. In addition, SE-100 is available 

as a dispersion (SE-100S) and may be used to 
encapsulate coils and components for electrical 
insulating purposes. 


SUGGESTED USES 


Electrical: Cloth, tape and sleeving; coating for 
glass-served wire; encapsulating coatings. 


Mechanical: Ducts and tubing; gaskets and seals; 





diaphragms. 
HERE’S PROOF! CLIP AND MAIL TODAY! 

Typical properties of glass cloth coated with SE-100: a ka ih mg aint oe “ 
Dielectric strength, volts/mil............ 1200-1400 | General Electric Company | 
Power factor, 60 cycles | Section 352-3 | 
| Waterford, New York l 
GOUT ta hase Ce ORR OER es ee mes 0.0110 | 
SE, Bae eka W ese ett kbs 0.0072 | Please send me product data on SE-100, list of fabri- | 
Tensile strength, lbs./in. width........... 150 j -cators, and a free copy of G-E Silicones for Industry. | 
% Moisture absorption, 96 hrs........... 0.11 | be | 
Ng ae oi cae weal —76 to 480 F | Name —_—_—_—— Position | 

| 
as a | Firm tac aceon | 
G-E silicones fit in your future 
a | Street 2 = | 

is as ec cs ts . SRcremeei 

GENERAL GQ ELECTRIC | ~ | 
] (In Canada, mail to Canadian General Electric Company, Ltd., Toronto.) | 
1 | 
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NEW BLOOD 
IN THE PULSE RACKET 


It is gratifying to note that within a 
month of our attack on relays for the 
pulse market, a favorite competitor has 
done the impossible and brought out an 
impulse relay. It is improbable that our 
implications impelled him to such an 
important step, but the impression, 
though implausible, adds impetus to 


our plans. 


The purpose of a pulse (or impulse) 
relay is either to make round pulses 
square, or, to make little square pulses 
big. Relays are not usually used to 
make narrow pulses wide or wide pulses 


narrow, although some do, willy nilly. 


WA 





0 /° (UsAr 
YU ete 
willy nilly 


Relays like our Type 7, which eat a 
couple of milliseconds off a pulse and 
then bite out a nick in the form of a 


half- millisecond bounce, 


> 


rn Ps. 


are no better than rumor- mongers as 
repeaters of information. That new 
impulse relay certainly beats it all 
hollow because it operates twenty times 


as fast, and doesn’t bounce. 


If our new relay could do that, as well 
as what it already does, we wouldn’t 
have to advertise for long. To be 
specific, it is SPDT, and it will operate 


in about .0006 seconds, transfer taking 


as little as .00025 seconds off your pulse. 
It never bounces, of course, and will 
handle substantial contact loads such 
as a teleprinter for over 100,000,000 


operations. It looks like this: 





Both these wonderful relays are pretty 
hard to get. You can have one of ours 
right away, if you convince us that you 
need something a lot better than our 
“7” Cif not, that's what you’ll get). 
Furthermore, you’ll have to answer a lot 
of questions about your gadget and its 
purpose (how else can we learn about 
“new frontiers’’?). Finally, you'll have 
to settle for commercial quality and 
finish; no leak proof, salt proof, fire 
proof, fungus proof; so far all we’ve 


tried is to make it goof proof. 


FEATURES OF THE NEW PULSE RELAYS 


SIGMA COMPETITOR 
Operating characteristics Two coil Single coil 
polarized neutral 
Contact Arrangement SPOT SPST 
Contact load and life rating 10° @60ma 5x109@ 
(contacts .075 ma 
easily 
replaced) 
Contact separation .004” .0005” 
Mox. Aperiodic pulse rate 400 cps 1000 cps 
Max. Following pulse rote 1200 cps 2500 cps 
Signal for good operation +20, -20, 40, 0, 40 ma 
+20 ma 
Coll resistance 150. each 135 
Height and diameter obove 21/2” Re 1 21/32" x 
octal plug 19/32" 115/16 


SIGMA INSTRUMENTS, INC. 


105 Pearl Street, So. Braintree, Boston 85, Mass. 





Colors for Polystyrene _ Plastics, 
CS156-49, Standard samples supplied 
by Plastics Materials Mfg. Assn. (Mfg. 
Chem. Assn. ) 

Colors for Molded Urea Plastics, 
CS156-49 

National Electrical Mfrs. Assn. 
(Color Coding of Wires and Cables 
in TCCA colors) 

Yellowness of Plastics (Opaque, 
Translucent, or Transparent) Mon- 
santo Chemical Company, Plastics Di- 
vision Standard Procedure 510-9 

Among other collections of surface 
color standards used occasionally to 
specify color in plastics are: : 

Color Harmony Manual 

Maerz and Paul Dictionary of Color 

TCCA Standard Color Card 

Specification T-1213 U. S. Army 
Engineers (Camouflage Colors) 

B. Ceramics and Plastics (Trans- 
parent) 

Colored Fibestos (cellulose acetate) 
21037 TVA, 22021 TVA, 23025 TVA, 
etc. 

Colors 
CS156-49 

Haze and Luminous Transmittance 
of Transparent Plastics, ASTM D10083- 
19T 

Yellowness of Plastics (Opaque, 
Translucent or Transparent), Mon- 
santo Chemical Co., Plastics Division, 
Standard Procedure 510-9 

Government Standards: 

Aeronautical Lights and_ lighting 
equipment, AN-C-56 (x, y transmit- 
tance ) 

Aeronautical Lighting, colors (x, y 
transmittancy); Federal Standard No. 
3 (21 March 1951) 

Covers; light-transmitting, AN-C- 
70, (for aeronautical lights), AN-C-56 

Inspection of light-transmitting cov- 
ers for aircraft lights, M-540 (AN- 
C-56) 

Flashlight Filter Signal Corps Spec. 
No. 7-197 

C. Light Sources 

Colors; Aeronautical lights and 
lighting equipment, AN-C-56 (x, y 
transmittance ) 

Aeronautical Lighting, colors (x, y 
transmittancy) Federal Standard No. 
3 (21 March 1951) 

General Services Administration No. 
570a, Lamps, _ electric 
(x, y) 

D. Paint Finishes 

Spectral Characteristics and Color 
of Objects and Materials, D-307-49 
(ASTM) 

Relative Dry Hiding 
Paints, D-344-39 (ASTM) 

Daylight 45 deg Luminous Direc- 
tional Reflectance of Paint Finishes, 
D-771-47 (ASTM) 

TT-P-14la, Paint, Varnish, Lacquer 
and Related Materials; General Spe- 
cification for Sampling and Test 
Methods 


for Polystyrene _ Plastics, 


fluorescent 


Power of 
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CROUSE-HINDS CONDULET 


Electrical Equipment 
helps maintain efficiency in today’s 


TY ILIAD Rd 


This high speed cigar wrapping machine literally 
pours out a stream of banded and wrapped cigars 
at the amazing speed of 120 perminute! The manu- 
facturer selected Crouse-Hinds tough, cast metal 
Obround and FD Condulets for the job of controlling 
the operation and protecting the wiring to assure 
uninterrupted production ...a vital consideration 
in the design of all production machinery. 


The 5-gang Type FD Condulet ‘<a> con- 
tains a Start-Stop pushbutton station, 3 snap 
switches, a small motor switch and 3 convenience 
outlets. A wide variety of covers permits almost 
unlimited combinations of devices in multi-gang FD 
and FS Condulets. 


CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


OFFICES: Birmingham — Boston — Buffalo — Chicago — Cincinnati — 
Milwaukee — M: 


The Condulet line consists of thousands of types 
and sizes of electrical conduit junction bodies, light- 
ing fixtures, plugs and receptacles, switches, cons 
trols,and circuit breakers for use on machinery. 


The complete line includes Vaportight, Dust-Tight 
and Explosion-Proof equipment, which provide 
electrical protection for machines used under ordi- 
nary and hazardous conditions. The trademark 
CONDULET stands for highest quality and relia- 
bility. Send forthe Condulet Catalog. Tell us your 
electrical problems, Crouse-Hinds Engineers will 
gladly make specific recommendations. 


Nationwide 
Distribution 


Cleveland — Dallas — Denver — Detroit — Houston — Indianapolis — Kansas City — Los Angles 
inneapolis — New Orleans — New York — Philadelphia — Pittsburgh — Portland. Ore. — San Francisco — Seattle — St. Louis — Tulsa — Washington. 


Crouse-Hinds Company of Canada, Lid, Toronto, Ont 


CONDULETS - TRAFFIC SIGNALS : AIRPORT LIGHTING - FLOODLIGHTS 
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RESIDENT REPRESENTATIVES: Albany — Atlanta — Baltimore — Charlotte — Corpus Christi— Richmond, Va — Shreveport ap 
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2 #6-32 TAP 
(STD) 


Type L§ Relay 


Available with single or double wound coils to 20,000 ohms. 
Maximum of 20 springs in two pile-ups single or twin contacts. 
Operating time — .002 sec. to .050 sec. 

Release time — .005 sec. to .100 sec. 

Weight — 21/,-4 oz. depending on coil fullness and spring 
pile-up. 


DESIGNED 


fo suit your needs / 


SS onii us your specifications. 
Let us build a sample relay 
to meet your requirements. 


You will then be able to test 
this sample relay in just the 
spot where it is to function. 


No obligation on your part! 
See you at WESCON Booth 206 Aug. 19-20-21 =——— 


Sling Cngnening Co, ae 


54 MILL STREET — LACONIA, N. H. 





BEET Wa Ne aN ee 
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TT-P-14]la, Paint, Varnish, Lacquer, 
and Related Materials; General Spe- 
cification for Sampling and Test 
Methods 

U.S. Army, 3-lf, Paints and related 
materials, general specifications for in- 
spection and tests: 

13k, Color of transparent materials 

13m, Color, thinner 

15], Reflectance 

15m, Infrared reflectance 

15m(1), Hardy recording spectro. 
photometer (G-E spectrophotometer ) 

15m(2), Reflectometer 

15m(3a), Basic photographic test 

15m(3h), Standards 

15n(1), Contrast-ratio 

150, Color difference 

E. Pigments 

TT-P-14la, Paint, Varnish, Lacquer 
and Related Materials; General Spe- 
cification for Sampling and Test 
Methods 

Spectral Characteristics and Color 
of Objects and Materials, D-307-49 
(ASTM) 

F. Miscellaneous 

Chemicals; Fibrous products; Met- 
als. 


Developments in Castings 


IMPORTANCE OF PRODUCT DESIGN and 
development in overall progress of the 
steel castings industry was discussed 
by R. B. Cottrell, Sr., chief mechanical 
engineer, American Steel Foundries, 
Chicago, in a paper before the recent 
annual meeting of the Steel Founders 
Association in Cleveland. He pointed 
out that many articles can be made 
more simply, at reduced weights, and 
with lower costs by the casting meth- 
od, as compared with competitive 
manufacturing methods. 

In modifying the design to secure 
an improved casting, the recommend- 
ed course of action is for the engineer 
to carefully study the design in light 
of its operating requirements such as 
function; if used alone or in con 
junction with other parts; clearances: 
whether subject to vibration or im- 
pacts; and any service failures that 
may have occurred. Then, consult 
with operating department to deter- 
mine points of expected trouble in 
manufacture. If possible defective 
parts are considered a problem, design 
changes may be proposed. The same 
course should be followed in respect 
to difficulty of molding, unreasonable 
tolerances and surface conditions. 
After such thorough review, Mr. Cot- 
trell said, the engineer should be in a 
position to decide if changes are de- 
sirable, and to proceed accordingly. 


Simplification of Designs 


Casting simplification as an ad- 
vanced outgrowth of basic foundry 


ELECTRICAL MANUFACTURING 





ees 


e | i i i CJ Os 
Ns A iff) ff r 
My - 
4 : 


de 


{ 


ee e 
es 
ae ie OE a 


eg 


Fa’ 


For the best in grounding connections —there is only 
one answer—CADWELD. Regardless of whether 
the cables are exposed or buried in the earth or 
concrete, CADWELD gives you the best electrical 
grounding connection possible. 


solid copper CADWELD CONNECTION has 3 big advantages: 


1. It is permanent 
2. It cannot loosen or corrode 
3. It has a current carrying capacity 
greater than the cable 
In addition CADWELD is ideal for all construction 
work as it requires no outside source of power and 
the equipment is lightweight and portable. 


500 MCM short circuiting conductors CAD- 
WELDED around the reinforcing bars of a 
large concrete beam. Under the beam will 
run the generator leads. These cables remove 
the induced currents in the reinforcing bars 
that would otherwise produce heat and 
destroy the concrete. 


CADWELDED straight splice 
FOR ELECTRIFYING RESULTS OR OO a 


CADWELD, 


Electrical Catalog on request. 


ERICO PRODUCTS, Inc. 


2070 E. 61st PLACE 
CLEVELAND 3, OHIO 
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‘Cm Ibail 
Ears Transformers 


Have Many Applications 




















































"Ken-Seal" Molded Units 


There are many transformer applications in which hermetic sealing can be achieved 
more desirably than with metal casings. This is especially true where weight, space 
and cost are important factors. To satisfy this demand Kenyon has introduced “Ken- 
Seal” molded transformers which meet all government specifications. The molded 
process was chosen in preference to dipping or encapsulation because it produces a 
finished product of controllable, definite dimensions, with a uniform amount of 
sealing thickness. 


An easily mixed casting resin is used, with cast separable molds for large produc- 
tion or small strippable molds for smaller quantities. This simple process insures 
uniformity and efficient sealing at low cost. “Ken-Seal’ molded units may be the 
answer to some of your transformer problems. Send us your inquiries. We're in 
production now. 


























No matter what your transformer requirements may be con- 
tact Kenyon first. Our engineers will endeavor to show you 
hae Al eS Me tet eae A Tl | 
Te riiau mela) 1 ae 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N.Y. 
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product development practices was 
the subject of a provocative paper 
prepared by Carl F. Haertel, foundry 
superintendent; and Emil Martinek, 
product development engineer, The 
Falk Corporation, Milwaukee. Recog- 
nizing that closer cooperation was a 
necessary corollary to coordinating 
good engineering design with good. 
sound casting practice, this approach 
puts emphasis on closer customer con- 
tacts, not only with purchasing agents, 
but more especially with their engi- 
neers—plus an additional step of mean- 
ingful implication. 

This was in the matter of “casting 
simplification,” which Mr. Martinek 
described as a logical offshoot of ac. 
cepted basic product engineering prac- 
tice. Rather than necessarily contem- 
plating any considerable change in 
design or existing foundry procedures, 
he said, casting simplification by this 
method consists simply of close study 
and eventual alteration of existing 
pattern equipment, and subsequent 
revision and 


simplification of core 


making and molding methods to 
achieve necessary ends. 

It has been the experience of his 
company, after several years of pro- 
cedure along this line, Mr. Martinek 
added, that as an indication of cus 
tomer approval, Falk foundry engi- 
neers now are regularly being called 
into consultation prior to final decision 
on numerous new designs. A majo! 
consideration in such cases is detailed 
determination of proper pattern equip- 
ment and related foundry method to 
insure the best quality castings, to 
gether with the best possible delivery 
schedules. 

To _ illustrate 


achieved by these means, he describ 


tangible progress 
ed several steel casting examples in 
which appreciable economies, improv- 
ed product quality, better deliveries, 
and enhanced customer satisfaction 
have been accomplished through re- 


liance on the simplification practice. 


Cast-Weld Construction 

Another paper, “Casting, Cast- 
Weldment, or Plate Fabrication?”, 
developed by H. E. Edsall, plant 
superintendent; and F. E. Browne, 
service and welding engineer, Birds- 
boro Armorcast, Inc., Birdsboro, Pa., 
experience in use of the so-called cast- 
weld method of construction. By prac- 
tical application of this process—sim- 
ply, adapting the possibilities of fab- 
ricating and of improving certain 
complicated castings by molding and 
them in several separate 
a simple shape that 
can be easily produced as a_ better 
casting, and then welding the com- 


pouring 
pieces, each of 


ponent parts together to obtain the 


required assembly—a number of de- 
sirable advantages may 
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be realized, 
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HIGHER 
DIELECTRIC 
STRENGTH 


9 
LOW WATER ABSORPTION, 
SHRINKING, WARPING 


a E TO MACHINE — 
an 9 { >UNCHES CLEAN 





OLASTIC “MM” vs. PHENOLIC “CE” 


@ BETTER INSULATION at LOWER COST ® 








PRICE Giastic sheet laminates bring you all this 
$.86 vs. $1.25 — for less than conventional phenolic lami- 
, nates. Besides, you have negligible water 
: absorption, easy machining and clean punch-. 
MOISTURE ing; full range of thicknesses from 1/32” to 
a te 1-1/4”; in sheet sizes 24” x 36” or 72” x 36”. 
a7 . . . Available also in molded form. .. . 
IMPACT Let the Glastic technical staff open the way 

IZOD to a new high in insulation assurance. 

) 15 vs. 5 





e Write for samples and technical information 
| Bulletin "E-6" on sheet or molded applications. 
, HEAT - 













ALKYD POLYESTER 


RESISTANCE THE GLASTIC CORPORATION 
a mle. 1823 East 40th Street ° Cleveland 3, Ohio 
000 vs. 6000 
ARC ut ~~ 
RESISTANCE GLASTIC Glass Reinforced Plastic 
120 vs. 5 mo : 
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ENCLOSURES 
Cabinets, Housings, Cabs 








TANKS 


all shapes; all sizes 
1 quart to 150 gallons 








ASSEMBLIES 


Ready to take 
their place on 
your equipment 


SHEET METAL—Fabri- 
cated to your individual 
specifications. In addition 
to flexible and diversified 
facilities without capital 
investment, a complete 
sheet metal design serv- be a Jo Make 


ice is yours at Stolper. 


NIT Sheet Pe OPT OLA 


STOLPER STEEL PRODUCTS CORPORATION 
308 PILGRIM ROAD, MENOMONEE FALLS, WISCONSIN (MILWAUKEE DISTRICT 
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Mr. Edsall reported. Among these he 
listed (1) lower pattern costs; (2) low. 
er machining costs through close; 
to finish dimensions: (3 
improved damping properties as com 
pared with  all-plate structural 
shape fabrication; (4) lower final cost 
through simplification of design; (5 
better service from foundry with em- 
ployment of simpler techniques; and 
(6) customer acceptance. 

By utilizing arc welding and split 
ting the pattern into simple units for 
subsequent assembly, large and com 
plicated cores no longer were requir- 
ed, and flask sizes could be materially 
reduced. Such items can be produced 
relatively free of inherent shrinkage 
cracks, cavities, sand inclusions o1 
porosity; the structure is found to be 
more homogenous; and since increased 
application of the cast-weld process, 
many items have been produced with 
thinner sections which are stronger 
than their previous full casting coun- 
terparts, due to the absence of possible 
defects. 

Actual savings to the customer usu 
ally follow, he said, since a closer 
adherence to finish dimensions can be 
maintained, thus requiring a minimum 
amount of stock for machining. Also, 
it was reported, the procedure usually 
is less expensive than fabricating the 
entire structure from plates or shapes, 
because it requires much less labor 
for set-up and welding. Simple shapes 
can be cast in quantity more eco- 
nomically than they can be fabri- 
cated; and, likewise, simple shapes 
welded together or joined to rolled 
sections can produce a complicated 
structure at less cost than either cast- 
ing it in one piece, in specific cases. 
or fully fabricating it from plate. 


aherence 


or 


Cast-weld Projects 


Mr. Edsall described a number of 
successful cast-weld projects to illus 
trate that a well-engineered break 
down of complicated one-piece cast 
ings (particularly, extremely large and 
intricate designs) often results in two 
or more simplified castings relativel 
easy to produce, and easy to assemble 
economically to constitute the desired 
structure. Such a procedure can also 
make possible the production of large 
items by the small foundry, which 
without the utilization of the cast 
weld method might faced with 
insufficient melting capacity to pou 
the item as a one-piece casting. 

The cast-weld principle, however. 
should not be considered as a cure 
all for all unprofitable or extremely 
intricate foundry work, Mr. Edsall 
cautioned. Until ample experience 
with the process has been gained, 
thorough cost studies should precede 
any possible breakdown of an integral 


be 








since then... 
The Standard of Quality 
for Electrical Alloys 


When Driver-Harris introduced Nichrome* in 1908, depend- 
able electric heat became possible for the first time. And with 
each passing year, Nichrome looms larger as the ideal alloy for 


producing electric heat in domestic and industrial equipment. 


Its consistent dependability and unique performance have 
earned it a world-wide reputation—and made it the standard of 
quality for electrical alloys. That’s why today, the great majority 
of heating elements of all types—in applications ranging from 
electrical home appliances to large industrial furnaces—are 
made of this excellent alloy. 


Naturally, we take particular pride in our trademark: Nichrome 

—granted solely and wholly to us by the United States Patent 

PT il it - | Office forty-five years ago. Representing a series of superb heat- 
ing and resistance alloys, developed and produced only by 

Driver-Harris, this trademark symbolizes long life and 


trouble-free operation to manufacturers everywhere. 


Sole producer of Nichrome®, Advance®, 
Karma®*and over 80 other alloys for the elec- 
trical. electronic and heat-treating industries. 


I’M. Registered in United States Patent Office 
by Driver-Harris Company August, 1908 


Driver-Harris Company 
HARRISON, NEW JERSEY 


Manufactured and sold in Canada by The _B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 
Factories: U.S.A., CANADA, ENGLAND, IRELAND, FRANCE, ITALY, SPAIN Representatives in 38 COUNTRIES 
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Help for DESIGNERS who can use these 


properties of POLYPENCO* TEFLON* 


To any man wanting to gain the full benefits of 
Teflon, Polymer offers this complete service . .. 


Technical Help in Application: Polymer 
controlled quality Teflon is the result of 
Polymer Corporation’s early pioneering in 
the field of extruded specialty industrial plas- 
tics. At your request, Polymer engineers will 
work with you on the newest ideas and tech- 
niques to apply and fabricate POLYPENCO 
Teflon easily, economically. 





Dependable delivery of shapes and parts 
to meet your specifications: Polymer offers 
complete stocks of POLYPENCO Teflon rod, 
tape, tubing and slab. In addition, you can 
also get quick delivery of controlled quality 
Teflon parts fabricated to your individual 
specifications. 















Excellent Stability 


Water Repellent 


Chemically Inert 


Excellent Electrical 
Insulation Properties at 
High Temperatures and 

High Frequencies 


Low Dielectric Loss 


Low Temperature 


Impact Strength 


For the kind of ‘shirt sleeve’’ help that goes right to work in helping 
you apply and use POLYPENCO Teflon, take this step now: Drop 
us a line on your company letterhead for full details. No obligation, 
of course. 


Ask forthese quick facts 
on Teflon — how {ft is 
applied and prices on 
shapes available 


nylon and — 


also available to your specifications 






POLYPENCO’ TEFLON 






and other industrial non-metallics 
stock shapes, finished parts 


The POLYMER CORPORATION of Penna. « Reading, Penna. 


In Canada: C-H Engineering Company « Montreal « Toronto 
*registered trademark of the Du Pont Company 


unit for cast-weld procedure. In some 
cases, it has been found that breaking 
down a casting into two or more com- 
ponent parts and then joining by 
welding can be far more costly than 
making a one-piece casting. In other 
instances, the composition of the jn- 


| tended casting may be the regulating 
| factor, if it is very high in carbon op 
| certain alloying ingredients, welding 
| may be both difficult and over costly, 


Shell-Molded Stainless Castings 


In a session on latest developments 


| in molding and coremaking, a paper 


| by W. D. English of the Cooper Alloy 


Foundry Company, Hillside, N. J., 
discussed experimental and_ practical 
operations in “Casting Stainless Stee] 
in Shell Molds.” Beginning late in 
1950, Cooper developed a shell mold 


| laboratory including dump box, oven, 


ejecting press, and mold closing press; 
a shell mold machine subsequently 


was installed, and production was 
launched in 1951 after various ma- 
chine, pattern, mold and_ pouring 


problems had been worked out. 

In general, shell-mold castings have 
a much better surface than green sand 
castings, Mr. English said. Another 
definite advantage is decidedly im- 
proved yield, due to use of smaller 


| size runners and gates and more ef.- 


fective use of risers, frequently off- 
setting the cost of making the molds. 
Also, he reported, there is little doubt 
that thinner and more detailed sec- 
tions can be cast in stainless steel, 
using shell molding rather than sand 
molding methods, among the reasons 
being greater mold permeability, 
smoother mold surfaces, and greater 
insulating effect of the mold. Clean- 
ing costs have been found to be con- 
siderably lower, and there are sub- 
stantial savings in floor space required 
for storage of shell molds, which in 
turn can be stored much longer than 
other molds, requiring no synchroniza- 
tion with furnace heats in actual pro- 
duction practices. 

While many problems remain to be 
solved, and the matter of relative 
costs is still a large question mark, 
the field for development of shell 
molding appears to be unlimited, Mr. 
English said there is little doubt that 


| this new process will make tremendous 


progress in the next few years. © 0 © 


Punched Tape Directs 
Airplane Flight 


A NEW DEVICE developed for the Air 


Force enables an aircraft to take off, 
fly on a prescribed course to a given 
destination and then land—without 
human hands touching the controls. 


| The development was described joint- 
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The — Adjustable-Speed Drive 


designed to supersede mechanical 
gear boxes, clutches 








and variable-pitch 
cone pulleys 


344 to 3HP 


STYLE E 


“| Gerthe Fact | SAVES YOU MONEY 10 WAYS 


Ask for Bulletin @ Boosts output @ Reduces "down time” 
D-2102. It de- 


aceenes: nen eine @ Cuts down rejects @ Simplifies machine design 


trates features, 
applications, com- " 
ponents and opera- @ Saves space @ Reduces operator fatigue 
tion; dimensions 


and characteristics @ Increases safety @ Cuts changeover time 
are also included. 


@ Handles more jobs @ Operates from a-c. ows 


PELIANCE wersen 


ENGINEERING Co. © 





| 1054 Ivanhoe Roud, Cleveland 10, Ohio * Sales Representatives in Principal Cities 
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Relays to meet all standard or 
armed services requirements 


Phil-Trol Hermetically Sealed Relays are 
specially designed to meet the most rigid 
specifications and severe operating conditions. 
They have exceptionally high factors of safety 
and dependability. There are Phil-Trol Sealed 
Relays for most military, commercial or 





civilian aircraft applications. They are extremely 
compact, will withstand vibration, dust, dirt, 
moisture, oxidation and temperature changes. 


Wiring diagrams are clearly printed on the 
enclosures and protected with a coat of 
clear lacquer. . 


Phil-Trol has complete engineering, production 
and testing facilities for hermetically sealed 
relays, all under one roof, making it possible 

to give faster delivery and higher quality on all 
your sealed relay requirements. 


Let us help you plan efficient, money-saving 
applications of Phil-Trol Hermetically Sealed 
Relays for your requirements. Send the 
coupon below! 


1S THE REGISTERED TRADE MARK OF 
PHILLIPS CONTROL CORP., JOLIET, ILLINOIS 
OFFICES IN ALL PRINCIPAL CITIES 
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PHILLIPS CONTROL CORP., DEPT EM, JOLIET, ILLINOIS 


Please send me a free copy of the new Phil-Trol Reiay and Actuator f 
Catalog. 
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Fig. 1—Punched tape carrying flight 
plan is installed in the tape decoder 
section of the Automatic Master Se. 
quence Selector. When installed in 
an airplane, this unit controls flight 
from take-off to landing. 


ly by Minneapolis-Honeywell Regu- 
lator Co. and the Air Research and 
Development Command as _ another 
step toward completely automatic 
fight. It opens the way to automatic 
long-range flights from coast to coast 
and spanning the oceans. Honeywell's 
A. M. Wilson said the principles in- 
volved also offer great potential for 
automatically controlling manufactur- 
ing operations in industry. 

The device, called an Automatic 
Master Sequence Selector (AMSS), 
operates on the punched-tape_prin- 
ciple to program the functions of the 
autopilot and the air-speed control. 
When used with this other electronic 
equipment, the “brain” forms a robot 
pilot, which practically places the 
human pilot in a monitoring role 
throughout an entire flight. 

A plane under control of the AMSS 
will take off, climb to a given altitude, 
assume a predetermined heading, or 
series of headings and altitudes; fly 
along a radio beam or other course 
to its destination in a given length 
of time, and then land. 

For any desired flight, a plan is 
made out in advance. The plan is 
divided into sequences. One sequence 
is for taxiing down the runway, an- 
other for take-off, a third for climb- 
ing after the plane is airborne, and 
so on. This flight plan then is punched 
into tape by means of a special cod- 
ing device. In operation, the punched 
tape is fed through the AMSS in 
much the same manner that music 
rolls run through the player piano, 
except that the motion is intermit- 
tent—one sequence at a time. 

The robot’s complex mechanism, in- 
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(1) “SCOTCHLOK” Electrical Spring Connectors fasten the 


ht wires together neatly and quickly! Just twist these tight- 
gripping spring steel connectors in place, then snap off the 

U- ‘ winding stem. See how the spring tension holds tight! 

nd “Scotchlok”’ won’t shake loose. And it’s neat, compact! 

ier 

tic 

tic 

ist 














E It combines two great “‘Scotch”’ 
or = products to give you the world’s 
ar- safest, most compact connection. 


tic 

S) 

in- 

he 

ol. (2) “SCOTCH” Electrical Tape No. 33 insulates the splice 

Lic right! Start by attaching tape to Spring Connector as shown, 

ot bringing it forward between the wires to seal up the bell end. 

he Then wrap until tape extends 14-inch beyond small end. Fold 

dle extension over and wind tape back toward bell end. It’s 
permanent. Order ‘‘Scotchlok”’ and “‘Scotch”’ Plastic Electrical 





Tape No. 33 today! Both carry UL seal. 
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The term “Scotch” and the plaid design are registered trade’ 


+e* 
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or the more than 200 BRAND 












rit- ressure-sensitive adhesive tapes made in U.S.A. by Minn Mining & Mfg. Co., St. - , 
Paul6, Minn. —also makers of “S¢otch” Sound Recording Ta’ Jnderseal”’ Rubberized Coat- Electrical DUT 
- ing,‘‘Scotchlite’’ Reflective Sh , ‘Safety-Walk” Non-slipgurfacing, “3M” Abrasives,““3M” atta t3 
in- Adhesives. General Export: 122 E. 42nd St., New York 17, ’. In Canada: London, Ont., Can. ts 
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Precision Quality 


STAINLESS SET SCREWS 


18-8 and type 316. ee 


IN STOCK 

















Stainless Steel Set Screws of all 
types, in all standard sizes, lengths, 
and points, in stock, ready for im- 
mediate shipment to you. What do 
you need? Socket Set? Slotted or 
Square Head Set? We have them. 
We can fill rush orders for them— 
and for Socket Head Cap Screws, 
Flat Head Socket Caps, and many 
other stainless fasteners. Specials 
made promptly. 








Find out how many of your needs we can satisfy. 
Write, on your letterhead, for our new, 96-page catalog No. 53-8 
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To Meet JAN 
Specifications 


C-11 Open Circuit—2 Conductor 
JAN Type JJ-034 (old JK-34A 


C-12B Open Circuit—3 Conductor 
JAN Type JJ-033 (old JK-33A 


A COMPLETE LINE OF 
ENGINEERED “LITTEL-JAX” 


Improved design eliminates 
probability of shifting—frmly 
holds mating plug—long life 
springs — requires minimum 
panel space and depth. 


MODIFICATIONS PRACTICAL 
Our flexible tools make moii- 


” This NEW 
fications, to meet special re- IS 
quirements, economical. Please 
furnish complete information, 
applicable specifications, etc 


for prompt handling of your Should Be In Your File! 


inquiry 


Bs oe oa 


1324 N. Halsted St., Chicago 22, Ill. 
Canadian Representative: Atlas Radio Corp. Ltd., 560 King St. W., 
Toronto 2B, Canada. Phone Waverly 4761. 


*The name “‘Swifchcraft’’ is 
Switchcraft, Inc 


AVAILABLE AT ALL LEADING RADIO PARTS JOBBERS e 


a registered trade mark and is the property of 
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FLEXIBLE TOOLS MAKE i. 





cluding more than 1000 parts and sey- 
eral miles of wiring, is inside a cabinet 
about the size of a large table-mode] 
television set. Among the parts are 
130 metal pins located in the sensing 
element. As the tape moves through 
the AMSS, these metal pins drop 
down on it to search out the punched 
holes. Where there are holes, the pins 
make electrical contact, thus initiating 
the signals that operate the plane’s 
controls. 

The device is designed so that a 
human pilot can keep tab on the 
over-all progress of the flight. He 
can take over manual control in- 
stantly in case of an emergency, such 
as mechanical failure or unforeseen 
obstacles in the flight path. Thus, if 
the plane ran into an unexpected 
storm, the human pilot would take 
control, fly around the storm, 
to the original course, 
trol back to the robot. 


return 
and turn con- 


Three Control Sequence 


When an airplane is lined up on a 
runway ready for take-off under con- 
trol of the AMSS, a start button is 
pushed to initiate the operation. As 
the first sequence is begun, the lateral 
control (autopilot) is set to follow the 
runway beam and the power control 
is set for take-off. When the plane 
reaches its take-off speed, an airspeed 
sensor relays this information to the 


AMSS, which changes to the next 
sequence at this point. 
Now, the airplane’s vertical con- 


trol (autopilot) is adjusted for the 
take-off. Once the airplane is air- 
borne, the landing gear strut is re- 
lieved of the aircraft’s weight and the 
shock-absorber mechanism elongates. 
A special sensor sends this informa- 


tion along to the AMSS, initiating 
another sequence. 
During this third sequence, the 


AMSS causes the 
be raised and 


landing gear to 
a predetermined rate 
of climb and magnetic 
introduced. The lateral 
turned over to the magnetic compass. 

This time, the sequence 
is at a given altitude, reported to the 
AMSS by a sensitive altimeter. Per- 
haps two or more such sequences are 
required to bring the plane to a given 
flight altitude, airspeed and direction. 
Once at the desired flight altitude, 
the AMSS directs the robot-controlled 
craft to a predetermined point, where 
cround-based radio navigational aids 
become the reference for lateral 
directional controls. 

From there, the AMSS directs the 
airplane along the course, regulated 
by a navigation computer which con- 
verts information from the ground- 
based radio beams into directions to 


heading are 
control — is 


initiation 
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Now...a new high temperature magnet wire... 


ROEBLING ROETEMP 

















ease make this new Roebling ROETEMP your _ range of sizes from #1 to #12 AWG, round, 

top choice for Class B, dry-type transformer square and rectangular. 

windings, and for other electro-magnetic devices Write for full data on Roebling ROETEMP 

designed for operation with hot spot tempera- | Magnet Wire...and Roebling silicone bonded 

tures of 130°C (266°F). ROEGLAS wires for special temperature prob- 
Roebling ROETEMP Magnet Wire is insulated —_ lems. John A.Roebling’s Sons Corp., Trenton 2, N. J. 


A subsidiary of The Colorado Fuel and Iron Corporation 


ATLANTA, 934 AVON AVE « BOSTON, S51 SLEEPER ST & 
S PITTSBURGH ST + CHICAGO, 5525 W. ROOSEVELT RD 
e CINCINNATI, 3253 FREDONIAAVE « CLEVELAND,13225 


LAKEWOOD HEIGHTS BLVD. « DENVER, 4801 JACKSON 
ST «+ DETROIT, 91S FISHER BLOG « HOUSTON, 6216 
NAVIGATION BLVD*® LOS ANGELES, 5340 £€. HARBOR 
ST & 120 S.HEWITT ST ¢ NEW YORK, 19 RECTOR 
ST + ODESSA, TEXAS, 1920 ©. 2ND ST * PHiLA=s 
DELPHIA, 230 VINE ST ¢ PITTSBURGH, 
3c CLARK BLOG * ROCHESTER, 1 
FLINT ST * SAN FRANCISCO, 1740 
Ii7TH ST © SEATTLE, 9OO 1ST - 


AVE S. ¢ ST. LOUIS, 3001 DEL- 


ROETEMP MAGNET WIRE brings you a _— with a specially processed tape applied in a 
brand new and superior type of insulation for single wrap with a liberal overlap. It is excep- 
applications that involve high operating tem- tionally pliable and bends without cracking or 
peratures. Its heat-resistant properties and dielec- _ separating from the conductor. It won't unravel; 
tric strength, its extra toughness and working _ is ideal for higher speed winding; comes in a 


MAR BLVD * TULSA, 321 WN, 
CHEYENNE ST © EXPORT 





SALES OFFICE, TRENTON 
2, NEW JERSEY 
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Combined Reprints 


at Quantity Prices 


@ For each of the seven combined reprints now available 
(see reviews on page 270) the supply now on hand is sufficient 
to fill modest quantity orders. Since handling expense is a 
relatively large cost element, grouping of orders makes possi- 
ble substantial savings per copy. To further reduce cost, 
accounting and invoicing operations involved in open-account 


billing are eliminated by requesting remittance with order. 


Prices per copy given in the table below are for single ship- 
ments in the quantities shown, on orders accompanied by re- 
mittance. 


Quantity per shipment 
Title 1 5 25 


New Phenolic Materials $0.75 $0.60 $0.50 
Adjustable-Speed Drives 1.00 0.75 0.60 
Magnetic Amplifiers 1.50 1.00 0.75 
Overload Protection 1.50 1.00 0.85 
Servo System Design 2.00 1.25 1.00 
Engineering Testing 2.50 1.50 1.25 
Plastics and Dielectrics 3.00 1.75 1.50 
Special Package—One of 


each of above titles 7.50 7.00 6.25 


Send orders with remittance (including 3 per cent sales 
tax for New York City deliveries) to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Prices given above include shipping charges. Be sure to 
enclose address to which shipment is to go; make checks 
payable to The Gage Publishing Company. Orders at these 


prices can be filled only when payment accompanies the order. 


Fig. 2—Rear view of robot shows 
complex wiring involved. Approxi- 
mately 800 electrical connections run 
from the components of the device 
to associated controls throughout the 
airplane. 


the autopilot system. The airplane 
flies this course until it reaches a 
“way point,” where a change in direc- 
tion or altitude is required. A com- 
plete flight plan may have a number 
of way points, identified by radio 
fixes. 

During the trip, a rigid time sched- 
ule is maintained by a Honeywell 
computer. Power controls are regu- 
lated by this system so that the plane 
reaches each way point and its final 
destination at given times specified by 
the AMSS tape. The computer, work- 
ing from the navigation computer, 
measures the distance the plane is 
ahead or behind its schedule. It then 
relays instructions to the automatic 
power controls to regulate the speed 
of the airplane accordingly. 

Upon nearing its destination, the 
airplane, by a series of sequences, is 
brought within range of the airport's 
automatic approach and landing sys- 
tem. By means of accurate control 
to these radio beams, the airplane 
lets down to the runway and finally 
is braked to a stop. 0 


Brush Materials 
for Small Motors 


IN A PRECEDING ARTICLE® the factors 
of applied voltage, brush capacity, 
and peripheral speed were discussed 
as they relate to selection of the 
proper grade brush for a given motor. 
In addition, this selection depends on 
inherent design data such as type of 
winding, kind of current, ampere-turn 
ratio, and commutator lead. The kind 


*See March 1953, page 262 
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RIGHT 


, Electrically... 


Fansteel Selenium Rectifiers are produced 

from top quality materials of the highest purity. The, 
are made in a modern plant where adequate 

quality control safeguards form an integral part of 
every operation. Each Fansteel Selenium Rectifier is 
exactingly assembled from carefully matched cells 
and rigidly inspected. 


Fansteel Selenium Rectifiers are both rugged and 
compact. Aluminum base plates of ample thickness 
prevent distortion or warping .. . all insulation is heavy, 
all hardware strong. Each stack is coated, in 
manufacture, with one of three standard Fansteel 
finishes to withstand the most adverse atmospheric 
conditions under which it is expected to operate. 


Fansteel Selenium Rectifiers rate high on a 

“more service per dollar” basis, too. They have 

a practically unlimited life. They do not 
deteriorate when idle. They entail no maintenance 
expense whatever. Yes, on any basis, you'll find 
them the right rectifier for your products. 


FANSTEEL METALLURGICAL CORPORATION, NoprtH CHICAGO, ILLINOIS, U.S.A 
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IN BOLTED ASSEMBLIES, 
TROUBLE STARTS 





BEALL helical spring washers 
compensate for all 4 causes of 
looseness in bolted assemblies 


1. Bolt stretch 


2. Wear under nut and bolt head 


3. Pulverizing of paint, rust or scale 


4. Vibration 





TIGHT 


when assembled 


BEALL TOOL DIVISION of 


ion tee Gheelae 





TIGHT 


after long service 


TIGHT 


in service 


HUBBARD & COMPANY 


Illinois 











ot service required of the motor brings 
additional conditions that influence 
the selection of the brush. Frequent 
starting on reversing, necessity for 
high efficiency, overload 


capacity, 





Rate of wear for a given brush ma- 
terial depends on many factors; the 
proper material will greatly increase 
brush life. 


presence of vibration, required ab. 
sence of brush noise, etc., are vari- 
ous factors that must be considered. 
Sometimes the various points influenc- 
ing the brush selection contradict 
each other and a compromise must 
be found. 


Effect of Ampere-Turn Ratio 


Series motors, for example, often 
gain higher efficiency with a low am.- 
pere-turn ratio, but sparking then be- 
comes more pronounced and the com- 
mutator is blackened or burned. If 
efficiency is more important than 
brush life a hard brush grade with a 
slight cleaning action would be the 
answer. To cite another example, 
shunt motors, which generally show 
better brush life than series motors, 
have poor commutation when motor 
speed is increased by inserting re- 
sistance in the field. Of course the 
brush grade must be chosen with 
this in mind. 

All d-c motors show the phenome- 
non of “electrolytic action,” with the 
negative brush wearing down faster. 
Not all grades of brushes are equally 
affected, and sometimes the use of 
different grades for positive and nega- 
tive brushes is resorted to. Of course, 
the ill effects of electrolytic action can 
best be overcome by reversing the 
motor leads at regular intervals. 

Frequent starting and stopping im- 
poses a heavy load on brushes. This 
has a particularly pronounced effect 
with high-voltage shunt motors. A 
brush with a voltage drop of 1 volt or 
more may help. On the other hand, 
low voltage motors are sometimes re- 
quired to start on 50 per cent or less 
of rated voltage; then a brush with a 
very low contact drop (less than 0.5 
volt) must be used with comparatively 
low spring pressure. This will improve 
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SMALL SIZE graphically shown by these actual G-E subminiature capacitors compared 
with a common match. Cut-away view, about 11/2 times actual size, shows features. 


PE a ny Met a TASS hls BES 


New G-E subminiature metal-clad capacitor line 
features solid dielectric and silicone end seals 


FOR OPERATION FROM —55 C TO +125 C WITHOUT DERATING 






Solder right up to the bushing with 
G-E Silicone end seal—no danger of 
cracking glass. 


At +125 C—100&% capacitance 


At —55 C—less than 7% loss 
7 ll 





y 
Pin 





Designed specifically for electronic 
equipment, this new line of General 
Electric subminiature capacitors pro- 
vides the utmost reliability under the 
most severe operating conditions com- 
bined with small size, no liquid leak- 
age, and high insulation resistance. 
They will operate from —55 C to 
+125 C without derating and up to 
+150 C with proper derating. 

These G-E subminiature metal-clad 
capacitors meet all test requirements 
of JAN-C-25 and the proposed MIL- 
C-25A and can be supplied in both 
tab and exposed foil designs. 


Excellent electrical characteristics are 
assured by the use of Permafil solid 
dielectric. Capacitance varies only 1 
percent over the temperature range 
from 0 C to +125 C and only 7 
percent over the entire range from 
—55 C to +125C. 


Exceptional shock resistance provided 
by exclusive G-E silicone end seals. 
This seal meets the moisture resist- 
ance tests of JAN-C-25 with d-c 
potential applied. 


Muf ratings of these new G-E sub- 
miniature capacitors range from .001 


*Kegistered trade-mark of General F lectric Company. 


to 1.0 muf in voltage ratings of 100, 
200, 400 and 600 volts d-c working. 
They can be operated at full voltage 
up to altitudes of 50,000 feet. 


Case sizes range from .235 inches in 
diameter and + in length to 1 inch 
diameter and 2°¢ inches in length. 


Liquid-filled metal-clad line also 
available with G-E Pyranol* di- 
electric for operation from —55C to 
+85 C without derating. These sub- 
miniature capacitors also incorporate 
the silicone end seal for maximum 
shock resistance and can be supplied 
in either tab or foil designs in ratings 
from .001 to 1.0 muf in voltages of 
100, 200, 400, and 600 volts d-c 
working. 


If your requirements demand the 
highest performance standards for 
subminiature capacitors, check with 
your nearest G-E Apparatus Sales 
Office for exact delivery information 

or write to 


a 
. 77S 
General Electric eT 
Company, Sec- a wn] Bsn “> 
. ARS O CAL , 
tion 442-8, Sche- Marmont ae 
L£ 
nectady 5, N. Y. Sy 4 


You Cun fel ‘your conflilence ne 
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24 HOUR 
DELIVERY 
FROM STOCK! 





RELAYS 


Our stock of more than a 
million relays — in over a 
thousand different types 
—is the world’s largest. 
Don’t delay your produc- 
tion for want of large or 
small quantities of relays 


of any type. 


Telephone, wire or write 
for quotations. 


NEW AND MORE 
COMPREHENSIVE 


1953 


RELAY SALES 


CATALOG 


NOW READY 


Be sure to send 
for your copy 


olay 


ls 


833 W. CHICAGO AVE. 









Telephone 
SEeley 8-4146 


DEPT. 2, CHICAGO 22, ILL. 


the starting ability of the motor, but 
will adversely affect the brush life at 


| full load under the rated motor volt- 


age. 

Where quietness is of prime impor- 
tance, a softer brush grade can be 
used than would otherwise be chosen, 


| with enough spring pressure to main- 


tain an uninterrupted contact. Thus, 
chatter is eliminated. Although com- 
mutators are usually undercut, a com- 
mutator with flush mica is sometimes 
used to avoid noise. In this case, a 
brush must be used that is abrasive 
enough to wear the mica down even- 
ly with the copper bar of the commu- 
tator. The presence of vibration and 
shock also requires a different grade 
of brush, usually a harder brush of 
the carbon type. 
Atmospheric Conditions 

Temperature and humidity have a 
definite effect on brush wear. High 
humidity may increase electrolytic 
action while extremely low humidity, 


| such as that encountered at high 
altitudes, 


increases brush friction and 
causes dusting and rapid wearing 
awzy of the brushes. A brush with a 
certain amount of abrasiveness will 
frequently improve commutation at 
high humidity; on the other hand, 
brushes must be treated with some 
kind of lubricant for extremely low 
humidity such as that found at high 
altitudes. The persence of chemical 
fumes, dirt, or dust may also become 
a deciding factor in determining the 
grade of brush. Under such condi- 
tions, brush grades with some clean- 


_ ing action are usually preferred. 


Once the type of motor is estab- 
lished the selection of the brush mate- 
rial is fairly simple for experienced 
motor engineers. On one hand, the 
electrical data of the motor, the brush 
size with its required current-carry- 
ing capacity, and frequently the past 
commutation performance of the 
motor are known. On the other hand, 
the brush manufacturer's table lists 
all pertinent brush data. Therefore, 
it is usually possible to select the 
brush which will give satisfaction for 
the service required. oO 


Acknowledgment 


From Bodine Motorgram, March 1953, 
“Selection of Proper Brushes.” 


Philosophy Added to 
Engineering Curricula 
BEGINNING WITH THE FALL TERM, 
logic, philosophy of life, and moral 
philosophy will be added to the engi- 
neering class schedule at the Univer- 


sity of Detroit. The program is an ex- 
tension of the Engineering College’s 


to the 
E.E. or 
PHYSICS GRADUATE 


with an interest 
or experience in 


RADAR or 
ELECTRONICS 


Hughes Research and 
Development Laboratories, one 
of the nation’s large electronic 
organizations, are now creating a 
number of new openings in an 
important phase of operations. 


Here is 

what one of 
these 

positions offers 
you 


OUR COMPANY 
located in Southern California, is presently 
engaged in the development of advanced 
radar devices, electronic computers and 
guided missiles. 

THESE NEW POSITIONS 
are for men who will serve as technical ad- 
visors to the companies and government 
agencies purchasing Hughes equipment. 

YOU WILL BE TRAINED 
(at full pay) in our Laboratories for several 
months until you are thoroughly familiar 
with the equipment that you will later help 
the Services to understand and properly 
employ. 

AFTER TRAINING 
you may (1) remain with the Laboratories 
in Southern California in an instruction or 
administrative capacity, (2) become the 
Hughes representative at a company where 
our equipment is being installed, or (3) be 
the Hughes representative at a military base 
in this country—or Overseas (single men 
only). Adequate traveling allowances are 
given, and married men keep their families 
with them at all times. 

YOUR FUTURE 
in the expanding electronics field will be 
enhanced by the all-around experience 
gained. As the employment of commercial 
electronic systems increases, you will find 
this training in the most advanced tech- 
niques extremely valuable. 


How 

to 

apply 

If you are under 35 years of age 
and have an E.E. or Physics 


degree and an interest or 
experience in radar or electronics, 


write 


to HUGHES 


RESEARCH AND DEVELOPMENT 
LABORATORIES 


Scientific and Engineering Staff 


Culver City, 
Los Angeles County, California 
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properties found in combination in Spaulding Fibre products 


Products in the Spaulding line display a unique array of electri- 
cal, mechanical and chemical property combinations which give 
them almost unlimited versatility. 


Machinability, for instance, may be obtained in combination with 
one or more of the following properties: electrical insulation, arc 
resistance, deionizing properties, structural strength, resistance to 
wear and abrasion, good forming, light weight and chemical 
inertness, 


This versatility accounts for the fact that the parts we fabricate 
from Spaulding basic materials are found in everything from wash- 
ing machines to welding equipment, from radios to railroad cars. 


To find out how Spaulding products may contribute greater effi- 
ciency to your own product without extra cost, or do the same 
or a more efficient job at lower cost, mail the coupon for the 
Spaulding handbook or consult your nearest Branch Sales Office. 


\ FIBRE COMPANY, INC., TONAWANDA, N. Y. 







SPAULDING BRANCH SALES OFFICES 


BOSTON 16, MASS. 
585 Boylston St. 












DETROIT 1, MICH. 
4612 Woodward Ave. 


PHILADELPHIA, PA. 
702 Federal St. 
Camden 3, N. J. 


ST. LOUIS 5, MO. 
34 North Brentwood Blvd. 


TONAWANDA, N. Y. 
310 Wheeler St. 


LOS ANGELES 5, CALIF. 
C. D. LaMoree 
1325 San Julian St. 


BERKELEY 10, CALIF. 
C. D. LaMoree 
2221 Fourth St. 


TORONTO 18, ONT., 
CANADA 


j. A. Andersen & Co. 
28 Jackson Ave. 


BRIDGEPORT 5, CONN. 
2889 Fairfield Ave. 


FORT WAYNE 6, IND. 
2301 Fairfield Ave. 


CHICAGO 25, ILL. 
4770 Lincoln Ave. 


LANSING 10, MICH. 
2021 South Cedar St. 











CHICAGO 38, ILL. 
5604 West 63rd St. 


LONG ISLAND, N. Y. 
90-34 Jamaica Ave. 
Woodhaven 21, L.1., N.Y. 


MILWAUKEE 8, WIS. 
3329 West Vliet St. 


CLEVELAND 14, OHIO 
2108 Payne Ave. 


CLEVELAND 16, OHIO 
19035 Detroit Rd. 
Rocky River 


DAYTON 2, OHIO 
136 South Ludlow St. 


NEW YORK 55, N. Y. 
384 East 149th St. 


NEWARK 2, N. J. 
965 Broad St. 
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one of many important 


SPAULDING PRODUCTS FOR INDUSTRY 


VULCANIZED FIBRE: tn sheets, rods, tubes and fab- 
ricated parts. 


ARMITE: Thin insulation (Fish Paper) in sheets, rolls, 
coils and fabricated parts. 


SPAULDITE: (Laminated Phenolic Plastic) in sheets, rods, 
tubes and fabricated parts. 


SPAULDO: Motor Insulation in sheets, rolls, coils, slot 
cells and other fabricated parts. 

SPAULDING FIBRE BOARD: 
parts. 

SPAULDING T BOARD: & superior Transformer Board, 
in sheets and fabricated parts. 

MATERIALS HANDLING EQUIPMENT: Factory trucks, 
Boxes, Barrels, Trays, etc. 


In sheets and fabricated 


SPAULDING FABRICATING FACILITIES 


Spaulding’s fabricating facilities for these products are 
unsurpassed the world over. You can save time and 
money by letting us do your fabrication. We'll be glad 
to quote on specific jobs without obligation to you. 


Mail Coupon ror FuLL INFORMATION 






SPAULDING FIBRE CO., INC. 
TONAWANDA, NEW YORK 


Please send me by return 
mail my free copy of the new 
40-page Spaulding Handbook. 


| 


Company 


Address 


State | 
a 
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“| haven't met 
aman yet who § 
isn’t impressed 


by the 


COPYFLEX 


story...” 


says Frank Holt, 


Bruning Drafting Room Specialist 


“Everybody knows operating costs 
are high these days. So engineers 
and draftsmen get a pleasant surprise 
when they find they can save plenty 
by whiteprinting the Copyflex way. 

“With the high-volume Model 93 
COPYFLEX, for instance, they can 
copy anything drawn, written, typed 
or printed for less than 2¢ a sq. ft. 
And they get dry, ready-to-use prints 
in a matter of seconds. 





MODEL 93 COPYFLEX MACHINE 
T cuanes BRUNING COMPANY, INC., Dept E 63 | 
4700 Montrose Ave., Chicago 41, Ill. 

C) Pleose have a Drafting Room Specialist call 
(1) Send me free booklet on COPYFLEX 93. 
(DD Show me COPYFLEX in action (no obligation). 


eee eee eer 
ee UE OE CEEOL TL Oe 
Pistia WebwSd cso hee snes en senwepacuient 
sc ed eclscees ooo eee. << eD 


ee Ss 


= ae. OFFICES IN PRINCIPAL CITIES ae 


324 


“They like its continuous high- 
speed production, and the efficient 
vacuum feed that permits easy inser- 
tion of curled originals. 

“Elimination of expensive ventila- 
tion systems and plumbing makes a 
big hit, too.” 

From prints to pencils, Bruning- 
trained men like Mr. Holt can take 
care of every drafting room require- 
ment. They give “in- -person” attention 
to your needs and fast service on all 
kinds of drafting room equipment. 
They help you turn out better work 
in less time at lower cost. For more 
facts and figures on Copyflex, send 
coupon today. 


From Pencil to Print, only 
BRUNING has everything 


@ COPYFLEX Whiteprinters 

® Drafting Machines 

@ Tracing Paper and Cloths 

®@ Surveying Equipment 

® Drafting Furniture 

® Drawing Instruments 

® Sensitized Papers, Cloths, Films 

@ Electric Erasers 

© Complete Line of Drafting 
Supplies and Equipment 


ELS 


Everything for the Engineer and Draftsman 








freshman and sophomore — courses 
which include Christian origins, ra- 
tional foundation of religion and prin- 
ciples of conduct. 

Other non-technical courses in the 
engineering curriculum are economics, 
public speaking, sociology, principles 
of American government, literature 
and composition, and American goy- 
ernment administration. 

According to Clement J]. Freund, 
dean of the College of Engineering 
and former president of the American 
Society tor Engineering Education, the 
U. of D. is unique in placing this stress 
on philosophical studies for engineer- 
ing students. Dean Freund said engi- 
neering educators have noted with 
concern that the training of engineers 
for a citizenship has for some time 
lagged behind their technical educa- 
tion. 

“It is not enough to educate engi- 
neers in the technological-scientific 
phases of his profession,” Dean 
Freund stated. “A philosophical back. 
ground is necessary for the proper em- 
ployment of those technical and _ sci- 
entific tools, so that the individual can 
properly develop as a man and a 
citizen. 

Industrial and judicial leaders have 
endorsed the University’s program. 


A Plea for Mechanical 


Adjustable-S peed Drives 
Henry G. Keller 


Assistant Chief Engineer 


The Link-Belt Co., Philadelphia 


AT THIS LATE DATE we would like to 
comment on your editorial of Decem- 
ber, 1952, on “Adjustable-Speed 
Drives.” The discussion unfortunately 
omitted one of the in-between ap- 
proaches to the machine tool variable- 
speed problem. Briefly, you make the 
point that stepped speeds are most 
economical whereas the cost of the 
variable-speed all-electric drive is 
prohibitive. In this we agree, however, 
the natural in-between answer should 
be the infinitely adjustable mechanical 
variable-speed drive. It is rather 
doubtful whether the wide speed 
range all-electric or narrow speed 
range electric plus stepped speed geai 
box will be economically competitive. 
or have the equivalent regulation in 
its most economical form as compared 
to the infinitely variable mechanical 
speed drive plus stepped gearing. 
With few exceptions the machine 
tool builders have not been actively 
interested in other than stepped 
speeds despite the desirability, if not 
necessity, of infinitely variable speeds. 


It is true that the incorporation of 


infinitely variable speed drives will 
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ROME CABLE QE CADN 
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Save customer good-will... 


Approved by Underwriters’ Laboratories as Type TW, 
and other end use approval for 80° C. operation in 
air; 60° C. operation exposed to oil and in wet loca- 
tions. Conforms to National Machine Tool Builders 
Association standards. 


wire your product with 


A Sunstrand Model 66 Rigidmil for 
milling top decks for diesel locomotive 
frame. Like many other Sunstrand prod- 
ucts, it is wired with Rome Synthinol. 


Rome Synthinol machine tool and control wire 


The cost of the electrical circuits of machine tools 
and other electrically powered equipment is small 
in relation to the whole product. 

So it just makes sense to use the best wire avail- 
able. In so doing, you forestall customer dissatis- 
faction due to electrical failure. 

Rome Synthinol Machine Tool and Control Wire 
is specified by a host of electrical equipment manu- 
facturers. It has proved its ability to withstand the 
abuse of high-speed automatic operation in long, 
tough service. A product of Rome research, this 
specially developed polyvinyl chloride thermo- 
plastic insulation is highly resistant to abrasion, 


NEW YORK 


CALIFORNIA 


flame, moisture, acids, oils and cutting solvents. 

Rome Synthinol is available, solid and stranded, 
in a wide range of permanently clear colors which 
help save time in tracing circuits. Uniformly small 
diameters save space. Consistently high quality 
control standards assure top performance of your 
equipment, day after day. 


For extremely severe service, involving high am- 
bient temperatures or corrosive atmosphere, specify 
Rome Synthinol 901. This is also available in a 
variety of colors, either plain or with outer protec- 
tive covering. May we send you samples? 


It Costs Less to Buy the Best 








Design for RELIABILITY in SERVICE with Alden 
Components for PLUG-IN UNIT CONSTRUCTION 





New free Alden Handbook slengtiGns plug-in unit tye Ss meg 


design. Presents complete line of basic components @y-¥Uo)4\ me py V1 *):1010), 4a 
of tremendous flexibility for adapting your equip- 
ment to plug-in construction. 


Unitize your circuitry in compact vertical planes 
e using Alden Terminal Card Mounting System. 





\ i a YOUR 
; iit ee COMPLETED 
+ ie ©) © Oo += CIRCUITS 





FOR PLUG-IN 
PACKAGE OR 
CHASSIS 


— ' MINIATURE et, tien CARD MTG 
PREPUNCHED TER= NIATURE _ Eliminates wiring C - 3. 
MINAL MTG. CARD TERMINALS for common circuits SOCKETS 

You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Strip and 
Sockets staked to accommodate any circuitry — making complete units ready for housing. 
Components snap into unique Alden Terminals, are held ready for soldering. 


Mount this compact vertical circuitry in neat 
e accessible ALDEN PLUG-IN PACKAGE OR CHASSIS 









4 SIZES: Weplecpe eg > } 
ALDEN he - } 
BASIC CHASSIS 


Alden components provide standard plug-in of slide-in housings—with spares, your circuits become 
units replaceable in 30 seconds. 


3 Use ALDEN BACK CONNECTORS and SERVE-A-UNIT LOCK 
efor 100% circuit accessibility and 30-second chassis removal. 


462-1 
a a 
Ls ALDEN BACK Isolate criti 
LEE 
A 


' SERVE -A-UNIT 
ai LOCK draws in 
& ejects chassis 













4 Assign to each unit tiny tell-tale ALDEN SENSING 
e ELEMENTS — to spot trouble instantly: 


MINIATURE ~~ MINIATURE 
ES] c P INDICATING 
——— Co” LIGHT 


From Alden’s Line cf Ready-made Compon- 
ents for Unitized Plug-in Unit Construction. 
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for insulation and winding faults 


MINIATURE 
INDICATING 
FUSE HOLDER 


te 








Westinghouse Surge Comparison Tester reduces production test time, permits positive 
results, fewer rejects—bringing substantial savings. This electronic device is designed 
to detect and locate insulation faults and winding dissymmetries in motors, genera- 
tors, some types of transformers and coils. It operates quickly, simply, with fingertip 
control. Highly mobile and portable, it fits easily into production line techniques as 
well as repair shop. For more complete information, write Westinghouse Electric 
Corporation, I. E. Devices Section, 2519 Wilkens Avenue, Baltimore 3, Maryland. 


you CAN BE SURE...1F ITS 


“3 Westin 
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require a redesign of machine tool 
heads, in most cases, in order to allow 
the use of an economical size drive. 
Some review of current machine too] 
practice is required. This would run 
the gamut from oversize motors, the 
usual V-belt drive and the oversize 
clutches usually employed. A. study 
will show that drives with more than 
1-to-1 infinitely adjustable ranges are 
uneconomical when considered from 
the saving in time during 
operations. 

Some protection in the form of a 
safety clutch appears desirable to 
protect against overloads and jam- 
ming instead of providing a V-belt to 
doubtfully perform this function. 

The economical wide range vari- 
able-speed all-electric drive is still 
some distance off. It may never be- 
come a reality for constant-horse- 
power requirements. After all, as you 
state, there is nothing more econom- 
ical than a high-speed electric motor 
and stepped gears which convention- 
ally are torque multipliers. A me- 
chanical variable-speed transmission 
as a substitute for some of the step 
gear pairs will provide infinitely vari- 
able speeds throughout the entire 
range. Automatic or manaul controls 
are available to assure high cutting 
speeds and maximum production. 

In summation the challenge you 
make to motor and electronic appa- 
ratus manufacturers goes back to the 
machine tool builders to make the 
most of what is currently available. 

The infinitely adjustable mechan- 
ical variable-speed drive is available 
now! 


facing 


Electronic Appliances 
On the Way, 
Sarnoff Declares 


IN AN appREss following his citation 
for “outstanding contributions to the 
radio engineering professions” Brig. 
General David Sarnoff, chairman of 
the board of the Radio Corporation of 
America, declared that between now 
and 1960—and that is only seven years 
away—great changes in industry will 
take place as a result of developments 
in solid-state electronics. Indeed, the 
vacuum tube is approaching its 50th 
anniversary confronted by a mighty 
competitor—the transistor. Present day 
electronic devices, instruments and 
systems will be transistorized. This 
new tool will widen the usefulness of 
electronics. It will spread its applica- 
tions into many fields which the elec- 
tron tube has not been able to serve. 
Within these next few years, Sarnoft 
said, we should not be surprised to see 
electronic appliances find their way 
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Synthetic and Natural Rubber . . . Cork and Rubber Combinations 


ROLLS e SHEETS e STRIPS e DIE CUT FORMS e« CUSTOM MOLDED PIECES 





@Sponge Rubber e Cork and Rubber e Cushion vibration elnsulate against heat or cold 
(Meeting ASTM Specifications) (Meets MIL-T-6841 Specification) “ 
Neoprene and Natural in four den- ...inrolls, sheets and strips oPrevent squeaking and wear @ Prevent metal to metal contact 
Se nee, assced tall ermcaniney eProtect against scratch oF 
forms ... custom molded pieces. ... die cut forms, custom molded e Absorb shock abrasion 
— colors a 2 ee nee pieces. @ Seal joints e Weatherstrip metal sash 
= ei ee ere e@Rubberized Fabrics eMake gaskets @ Prevent friction 
®Special Molded Sponge Rubber with or without adhesive. M deli . 
Parts . . . to specifications. @ Mount delicate instruments Prevent leaks 
e@Rubber Cements etvevent aie oak oe! : 
®Sponge Rubber ... for rubber to metal applications : e Other Specification require- 
fabric reinforced. or for cementing rubber to rubber. @Set glass in metal frames ments 
The wide variety of DUTCH BRAND Rubber Products offers an precise and accurate. Rolls, sheets and strips for conversion are 
excellent selection as a source of supply. The availability of color carefully checked for accurate thicknesses and freedom from 
is an added helpful feature to many manufacturers. DUTCH BRAND imperfections. DUTCH BRAND Adhesives are also available for 
Rubber is corefully prepared and is fresh, live, high quality and all adhering all forms of rubber. Check your requirements with your 
custom molded pieces or die cut forms made to specifications are Industrial Distributor or write direct. 


VANCLEEFBROS|NC. - 


Manufacturers of Rubber Products Company 


DIVISION OF Johns-Manville Address 
7800 WOODLAWN AVE. * CHICAGO 19, ILLINOIS cacti ____Zone 














Distributor 
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RUBBER ENCASED RUNWAY 
LIGHTING TRANSFORMER 


Case and leads molded as a 
unit—core and coil assembly 
inserted, compound added, 
base vulcanized in place. No 
damaging pressure is applied to 
core and coil assembly. Unit 
has passed Army Air Corps 
tests and is approved by CAA 
under specifications 
L-833, L-834 and L-835. 


































LEAVE YOUR PROBLEMS AT 
JEFFERSON—GET TRANSFORMERS 
YOU CAN INSTALL AND FORGET! 


Whether the transformer you want must be buried 
in the earth or inside a machine or electronic device 
is of little consequence. The vital factor is per- 
formance to your specifications regardless of obstacles. 

The skill and resourcefulness of Jefferson Trans- 
former Engineers are available to design transform- 
ers for your specific needs. Special as your problem 
may seem, chances are good that Jefferson Engineers 
have solved it during the 35 years of designing and 
producing millions of transformers for thousands 
of purposes. 

Jefferson is ready to turn out small lots of ex- 
perimental transformers in pilot plant production or 
large numbers in regular production. Complete 
facilities are available for high quality manufacture 
of hermetically sealed transformers which may re- 
quire oil filling, sealing under vacuum, fungus proof- 
ing, five cycle and salt spray testing and other spe- 
cial requirements. Jefferson is equipped to meet 
military specifications such as AN-T-7, MIL-T-27, 
JAN-T-27, AN-E-19, MIL-T-16315A and 
MIL-T-7641. 


JEFFERSON ELECTRIC COMPANY 
Bellwood, Illinois 


SPECIAL 
TRANSFORMERS 
Radar 
Gunfire Control 
Hermetically Sealed 
Plastic Covered 
Cased in rubber 


SEMI-STANDARD 
TRANSFORMERS 
Airport Lighting 
Radio and Electronic 
Transformers and Reactors 
Audio Filters and Reactors 
Low Voltage 
Variable Voltage 


STANDARD 

TRANSFORMERS 
Ignition 
Luminous Tube 
Power Circuit 
Fluorescent Ballasts 
Mercury Vapor Lighting 
Industrial Control & Signaling 
Street Lighting 


Refer to Jefferson Catalog in Sweet's Product 
Design File, or write for full information. 


Jefferson Transformers 











into the home. Air-conditioners, using 
electronics, eliminating motors, blow- 
ers and compressors, and_ therefore 
noiseless in operation, may lead a 
procession of household products to 
new markets. 

Industrial electronics also offer many 
opportunities for substantial develop. 
ment and expansion. It will revolu 
tionize many phases of business, espe- 
cially within large organizations. For 
example, electronic computers cen 
translate, process, compute, store and 
print pertinent facts and information. 
They simplify the task, greatly in- 
crease the efficiency and perform the 
functions of an accounting system with 
utmost speed and accuracy. Elec- 
tronics will change clerical operations, 
relieve men of routine and drudgery 
and effect enormous savings in time, 
money and materials. The world of 
business machines is ripe for elec- 
tronics. Electronic devices can also 
serve in other directions, as new aids 
to health, safety and better living. 
There are countless applications for 
the development of inspection meth- 
ods to insure the highest purity in 
liquids, vaccines, drugs and all bottled 
beverages, including milk. 

He asserted that thus far the phe- 
nomenal growth of broadcast televi- 
sion has overshadowed many other 
applications which operate over 
closed-circuit systems, and constitute 
the growing field of industrial televi- 
sion. Wherever danger, remoteness or 
discomfort preclude the presence of a 
human observer, the industrial televi- 
sion camera can take his place. Han- 
dling of explosives, pouring of cast 
ings, watching the operations of 
furnaces and remote power substa- 
tions are examples of television’s use- 
fulness to industry. As yet only a 
negligible fraction of the potential of 
industrial television has been tapped. 
The major obstacle has been the cost 
but that obstacle is being overcome by 
light-weight equipment using the vidi- 
con camera tube. The dimensions of 
industrial television may surpass the 
growth in broadcast television we are 
now witnessing. Ooo 


Atomic Power 
A Long Time Away 


DESPITE CURRENT FORECASTS of com- 
mercial atomic power within five 
years, one of the nation’s top atomic 
power experts predicted that it would 
be 15 years or possibly double that 
time before atomic power plants will 
compete on a sound basis with coal, 
oil or gas-fired-plants. And don't ex- 


pect atomic electrical power at unbe- 
lievably low costs, Harry A. Winne, 
General Electric Company vice presi- 
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Pittsburgh Fiber Glass yarns are produced in the world’s 


ae, ew. 


newest fiber glass plant, employing the direct melt, con- 
tinuous filament process. In addition to the basic properties 


Z 


PACKAGED FOR ALL TYPES 
OF EQUIPMENT 


that have made this material so desirable for many elec- 
trical insulations, Pittsburgh Fiber Glass yarns attain an 
exceptional degree of uniformity in quality and fiber diameter. 

We invite you to put these yarns to your own tests and 
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Pittsburgh Fiber Glass yarns are 
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made in various strand sizes, ? oak : rey : 
to obtain complete information on our facilities for serving 


you. Pittsburgh Plate Glass Company, Fiber Glass Division, 
420 Duquesne Way, Pittsburgh 22, Pa. District Sales 
Offices: Chicago, Cincinnati, Cleveland, Detroit, New York, 
Washington. 


twisted and plied to give any 
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desired build-up, and packaged 
to meet the requirements of all 
types of weaving and braiding 
machinery. 
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FIBER GLASS PAINTS © GLASS © CHEMICALS © BRUSHES © PLASTICS 
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PITTSBURGH PLATE GLASS COMPANY 
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Lewis Spring has built an 


enviable reputation on ability 
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for unusual service... 


emergency production schedules. 
Extensive, modern facilities, experienced engineers and skilled 
production personnel produce springs, coils, wireforms and 
stampings tailored to the exact needs of a widely diversified 
group of large and small industrial plants. 
We'd like to work with you on your spring, wireform 
and stamping problems. Send us drawings, specifications 
or samples. There is no obligation. 


LEWIS SPRING & MANUFACTURING CO. 
2646 W. NORTH AVENUE CHICAGO 47, ILLINOIS 
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The Finest Light Springs and Wireforms of Every Type and Material 












dent of engineering, advised the Dia- 
mond Jubilee Convocation at Case 
Institute of Technology. Mr. Winne 
urged that the country’s scientific and 
technological development be “on the 
basis of an orderly, well-thought-out 
program, with due regard for conser- 
vation not only of money, but of that 
much rarer commodity, scientific and 
engineering manpower.” 

He also expressed the hope that the 
Atomic Energy Commission and the 
Congress would soon begin to con- 
sider steps which might be taken, 
without in any way jeopardizing na- 
tional security, to relax some of the 
stringent restrictions in the present 
atomic energy act. An evidence of 
some activity looking toward this end 
would greatly stimulate industry’s in- 
terest in the whole 
project, he said. 

Calling the atomic bomb a “gadg- 
et,” Mr. Winne said that gadgets can 
be built quickly by a “crash” pro- 
gram with unlimited funds. A sound 
industry cannot, he said. He also 
classed the nuclear-powered subma- 
rine, for which General Electric is 
building the power plant, as a gadget. 


atomic energy 


Useful Power Is Obtainable 


Mr. Winne said that large atomic- 
electric power stations are a_possi- 
bility within five years—if someone 
wants to pay for them and their oper- 
ation, but he cited the terrific cost if 
they are built on the gadget or crash 
basis. In putting the development of 
atomic electric power in the period 
15 to 30 years in the future, Mr. 
Winne was speaking from the stand- 
point of developing an industry, he 
said. 

The atomic power leader said that 
the atomic bomb and _nuclear-pow- 
ered submarine are very useful gadg- 
ets but gadgets which we can afford 
only because of very special circum- 
stances, in this case the circumstance 
being the stupidity of the human race 
—or parts of the human race—which 
brings about one war after another. 
He said that by building suitable 
gadgets, knowledge and experience 
can be gained which will help to 
build an industry. 

Mr. Winne said today that it will 
be possible to plan on obtaining use- 
ful power from the atom. There are 
lots of technical problems involved in 
the design and building of such a 
power unit, but he expressed the be- 
lief that ways have been found or 
would be found to solve them. He 
stated that studies now being con- 
ducted by four or five industry groups 
or teams under contracts with the 
Atomic Energy Commission would 
provide a great deal of very useful 
data, but he doubted they would give 
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Sprague, on request, now will pro- 
SUT Ce cel bt tell Cae ls) oid b itl 
engineering service and assistance 
for optimum results in the design 
and manufacture of components 
using Ceroc High-Temperature 
Magnet Wires. 


EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS 


JUNE 1953 


HIGH TEMPERATURE 
_@ 
magnet wires 


CLASS 


If your problem is the design of reliable miniaturized 


electrical equipment, investigate the size and weight 
savings possible with Cero¢ Magnet Wires. 


Ceroc Magnet Wires operate at temperatures well 
above the 180°C limit for Class H insulation, because they 
have a base insulation of a thin, flexible ceramic material. 
No other wire uses this patented construction! 


For operation at 250°C, Geroc ST (Single Teflon) and 
Ceroc T (Double Teflon) haye a tetrafluoroethylene over- 
lay. Both have been used successfully up to 350°C in 
short-time military applications. Ceroc 200 for 200°C 


application has a silicone coating on the ceramic to 
facilitate winding. 


Not only does the constru¢tion of Ceroc Magnet Wires 
permit very high current densities, but it also results in 
better cross-over characterigtics in windings than those 
obtainable with all-plastic insulated wires. 


For engineering data on Ceroc Magnet Wires, write on 
your business letterhead to|the Sprague Electric Com- 
pany, 307 Marshall Street, North Adams, Massachusetts. 


ENLARGED CROSS-SECTIONS OF CEROC MAGNET WIRES 


Ceramic Ceramic 
Insulation 


Insulation 


Single Double 
Teflon Tefion 
Overlay Overlay 


CEROC 200 CEROC ST CEROC T 


PIONEERS IN HIGH TEMPERATURE MAGNET WIRE 
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aaa aU EE 


FEATURING- 



































+3" 
ae 








a 


ap | 








— WITH 


: a * | la SUN TT 


AND 

















>. 





, 





el) 
b ETE TH CUERVO 









a3 
c C.P.1. BASIC SWITCH 201 


Also Available With Toggle 































For two years this switch has been used on military vehicles by the U. S. Ordnance 
Corps. Now available for industrial applications including refrigeration. Supplied 
in toggle and lever actuator combinations. 

Actual tests show switch maintains stability up to 200 G’s. No resonant fre- 
quencies 0 to 300 cycles per second. Ideal for use where moisture, dirt, dust and 
oil are a factor. 

Supplied in single-pole, single-throw or single-pole, double-throw, normally 
on or normally off types. Operates equally well at —65°F. or at +165°F. Rated 
at 20 amps., 28 volts non-inductive load, 10 amps. lamp load, 28 volts D.C. (AC 
rating on request). Write for complete data sheets. 


CONTROL PRODUCTS - INC 


306 SUSSEX ST., HARRISON, NEW JERSEY 


MANUFACTURERS OF FIRE DETECTORS, BEARING OVERHEAT SENSING UNITS, ULTRA HIGH TEM. 
PERATURE THERMAL DEVICES AND WATERPROOF AND EXPLOSION-PROOF SNAP-ACTION SWITCHES. 


Geared to Industry's 
Production Demands ~ 


Since 1887 


VLG 
WROT WASHERS, 


Offering the most 











complete line of 


washers available 


today ...all types 


and sizes, all ma- 


WASHERS 
STAMPINGS 


terials, all finishes. 
More than 25,000 


sets of dies, Let us 










quote on your 


requirements. 


MANUFACTURING CO. 


The World's Largest Producer of Washers 


2200 S. BAY ST., MILWAUKEE 7, WIS 
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the real answers to the basic eco- 
nomic problem of building atomic. 
electric power plants. 

His reason for this doubt is that 
he expects that these studies based on 
an atomic pile which produces both 
plutonium for weapon purposes and 
heat to generate power will show 
such installations as able to produce 
electric power at competitive costs 
only if the power is essentially a 
by-product of plutonium production. 
The U. S. government is the only 
customer for plutonium at present. 
So, presumably such plants could live 
economically only so long as the 
government guarantees the market 
and price for plutonium, Mr. Winne 
said. 


| Construction Cost Is Major Factor 


In discussing costs, Mr. Winne said 
that, of the average price a consumer 
pays for electric power today, only 
about 20 per cent represents the 
cost of fuel, so even if the atomic 
fuel costs were zero, there would be 
no hope of fulfilling the forecasts of 
some of the overenthusiastic, early 
atomic prophets for low cost power. 

The General Electric executive sees 
little difference in operating costs 
from that of conventional plants. The 
major costs problem today is the first 
cost. Since the atomic pile will re- 
place only the boiler and fuel-han- 
dling equipment, their cost is the 
target, he said. In a large modern 
power plant, this amounts to trom 
$75 to $100 per electrical kilowatt 
capacity. Public knowledge of corre- 


| sponding atomic pile costs is rather 


meager. An Atomic Energy Commis- 
sion executive said in May 1950 that 
the average cost of four then-pro- 
jected large research reactors was 
approximately $10,000 per equivalent 


electrical kilowatt. In December, 


1952, another AEC speaker estimated 


| the cost for the atomic plant in the 
' first nuclear-powered submarine as o! 


the order of magnitude of $1,400 and 


| a fairer figure for a land type plant 


might be of the order of $500 to $650 
per kilowatt. 

Mr. Winne continued, “The esti- 
mated cost will continue to drop— 
though probably not at this rate—as 
we gain knowledge and experience in 
hnilding atomic vlants, until we shall 
build atomic-electric power plants 
which can compete economically with 


' coal or oil or gas fired-plants. But 
| this, I think, is going to take a long 
| time, time probably measured in dec- 


ades rather than years. This question 
of ‘when’ is one I cannot answer with 
any accuracy, but I do feel certain 
that at least 15 years will pass be- 
fore atomic-electric power plants are 
making anv significant, economically 
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HOWARD 


EMC and CYCLOHM Fractional H.P. Motors 
ete ee toe ee een 
Shaded Pole 1/2000 to 1/8 h.p. © Induction 1/1400 to 1/4 h.p. 
Dynamotors ¢ Blowers © Motor Parts Sets © Geared Motors 





















You Cam tee a. mnotor by te Company ot Reon! 


A list of Howard’s customers in the electronics industry 


used in hundreds of ELECTRONIC applications = 


includes most of the best known producers in the country—for 
EMC and CYCLOHM fractional h.p. motors have a wide 


range of usage in electronic equipment. 





merit titi 


Sacceescee 
sire eee: Pele, To mention a few of many applications — EMC and CYCLOHM 
's ’ 
“tM ‘ 


motors are currently used for cooling tubes in 


transmitters, take-up reels and drive mechanisms in 


SHH: ees eege ae sgeessane-~ 
222 32 ’ ° ‘ ° 
tape recorders, drive mechanisms on facsimile equipment, 
blowers for microwave relay systems, radar antenna systems 
HOWARD INDUSTRIES, INC aircraft radio landing systems and many more. 
RACINE WISCONSIN 
If you have an application requiring fractional h.p. motors 
or electronic equipment or for adding machines, 
sewing machines, power tools, cameras, projectors, blowers, etc. 
-+heck with Howard today 
DIVISIONS ELECTRIC MOTOR CORPORATION CYCLOHM MOTOR CORPORATI RACINE ELECTRIC PRODUCTS 
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CASTINGS 
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If you re thinking along the lighter side about 








the whole subject of magnesium and aluminum 








castings, think about Wellman as a source. 











As the contractor, standing in one room of his 








new inexpensive house, said to a friend in the 








next room, “You can hear me, but vou can't see 





me? Them’s some walls, ain’t they!” ... 














“Them’s some walls” on a Wellman lightweight 





magnesium casting, too, thin in appearance but 
c < 








tough enough for our biggest jet bomber landing 








wheels . . . and easy to machine! 














Let us show you how our four complete plants 





and almost a half century of experience can help 











you. Write for our new catalog No. 53. 





























Well-Cast MAGNESIUM AND ALUMINUM CASTINGS 
Hell Made WOOD AND METAL PATTERNS 


moe WELLMAN sronze 2 ALUMINUM Co. 























Dept. 6, 12800 Shaker Boulevard Cleveland 20, Ohio 








sound contribution to our power 
generation capacity, and I think quite 
possibly double that time may be re- 
quired.” | 


Plenty of Fuel Available 


The General Electric executive said 
unequivocally that there is a. sig- 
nificant amount of atomic fuel avail- 
able. He said that an AEC survey of 
the fuel usage and fuel reserves of 
the world led to the conclusion that 
indications are the energy in eco- 
nomically available uranium is at least 
15 times that available in the pres- 
ently known oil, gas and usable coal 
reserves of the world. Nuclear fuel 
may become the bridge necessary to 
support civilization in making _ its 
transition from the use of energy from 
combustible fuels to the employment 
of that last resource, energy from the 
sun, Mr. Winne said. 


British Electrical 
Engineers Hold 
Insulation Symposium 





A THREE-DAY SYMPOSIUM on insulat- 
ing materials, held by the British In- 
stitution of Electrical Engineers on 
March 16, 17 and 18 in London, cov- 
ered some 32 papers grouped under: 
(1) Permittivity and Dielectric Losses 
in Solids and Liquids; (2) Electric 
Strength and Breakdown Mechanisms: 
(3) General Properties and Current 
Problems; and (4) Classification. 
Specification, and Testing. The Meas- 
urements Section of the I.E.E. spon- 
sored the symposium. Summaries of 
several papers follow: 


“Thermosetting and Oxidizing Var- 
nishes Used as Impregnants Under 
Oil”—R. Newbound and R. T. Rushall. 
Thermosetting varnishes based on oil- 
modified phenolic resins appear to 
have certain advantages over the con- 
ventional oil varnishes for the treat- 
ment of coils which operate under 
oil. These anticipated advantages are 
associated with their heat-hardening 
characteristics and the absence ot 
metallic driers. Oxidizing oil varnishes 
dry and harden by oxidation; hence. 
when applied as a thin film they will 
harden satisfactorily. However, if they 
are applied thickly only the surtace 
hardens, and the varnish underneath 
remains fluid indefinitely. These var- 
nishes also contain ingredients which 
may adversely affect the insulating 
oil. 

Laboratory tests were therefore 
made to compare the behaviour in 
oil of small coils (a) untreated, (b) 
treated with thermosetting varnishes 
and (c) treated with conventional oil 
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When pots boil over... 


G-E glass-covered wire 
keeps appliances in service 


When a pot boils over, the hot plate gets doused. Of course, this is just one 


of the many moisture conditions to which wiring in appliances, sterilizers, 
and small motors is subjected. But G-E glass-covered appliance lead wires 
are designed to withstand both moisture and heat, and give the long life 
and dependable service that your customers demand. In fact, whether your 
appliance wiring problem is extreme heat, moisture, corrosive vapor, or 
repeated bending—there’s a G-E appliance wire designed for the job. 
Choose the best appliance wires for your product from the complete G-E 
line of lead, stove, range, grounding, hinge, and permanent-wave machine 
wires. These G-E Deltabeston* wires and cables are unsurpassed in _per- 
formance under severe operating conditions. For more information, write 
Section W90-622, Construction Materials Division. General Electric Com- 


pany, Bridgeport 2, Connecticut. 
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WIRE 
AND 


CABLE IDEAS 
for Product Designers 


Handy Reference Booklet: 24-page 
booklet for product designers con- 
tains charts, specifications, applica- 
tions for the complete standard line 
of G-E wires, cables and cords. 
Write for your copy. 


Machine Tool Wire: G-E Flamenol* 
machine tool wire meets J.1.C. 
Standards for machine tool control 
wiring. It is permanently color- 
coded for easy circuit tracing. Its 
small over-all diameter is ideal for 
limited spaces. Flamenol wire is not 
affected by lubricating or cutting 
oils, acids or alkalies. 


Fixture Wires: (-F fixture wires are 
designed for sunlamps, therapeutic 
devices, and high-wattage units as 
well as lighting fixture interiors. 
Both high-temperature Deltabeston 
and oil-, acid-, moisture-, sunlight-, 
and flame-resistant Flamenol* wires 
are available. 


Welding Leads: Designed for use 
either as electrode cables or work 
cables, G-E leads for arc welders 
are minutely stranded for maximum 
flexibility; covered with a smooth 
rubber jacket for toughness. 
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IMPROVED 






































High Conductivity - Strength - Lightness 














Another Improved composite metal. Improved copper- 
clad aluminum sheet combines the high conductivity of 
copper, with the aircraft lightness, strength and durability of 
aluminum. A product with almost endless industrial appli- 
Cations ... available to you now either single or double clad. 


























Your inquiries are cordially invited and 
will receive prompt, interested attention. 

















The Home of IMPROVED Service 


Rhode Island‘s largest manufacturer 
of Laminated Metals. 


The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 


NEW SOLDERING IRON..... 


.- IGNORES MOISTURE 




















SOLDERING IRONS 


{3° Model 825. 225 watts 


Designed and built for heavy duty industrial use... 
COMPETITIVELY PRICED 

The Drake Vapor-Proof will outperform —out- 
wear —any soldering iron you have ever used! 
Exclusive SEALED ELEMENT keeps moisture 
and flux vapors out—ends corrosion that usually 
results from such seepage. Test elements oper- 
6 Ib. capacity ated continuously under water for 30 days were 
DRAKE SOLDER POTS undamaged! Ideal for production work. Baffle 
sila A ae, plates keep handle cool. Underwriters’ Approved. 
ice. 1 Ib., 2 Ib., and 6 Ib. capacities, VAailable in 225 and 125 watt sizes. 


in 150, 300, d 600 ; li 
built with genome Nichvore cloccuty — CALL YOUR DISTRIBUTOR OR WRITE FOR FULL INFORMATION 


In Canada: JOHN R. ANDERSON & SON LTD., Montreal 


DRAKE ELECTRIC WORKS, INC. 






































































3656 LINCOLN AVENUE CHICAGO 13, ILLINOIS 
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varnishes. The criterion adopted. jn 
these comparisons was the ultimat 
effect of the specimen coil on the 
sludging and general properties of the 
mineral oil in which it had been 
immersed. Other factors likely to jn- 
fluence the effect of the coils, such as 
the conductor, conductor covering, 
the presence of air and susceptibility 
of the oil to deterioration, were also 
taken into consideration. The tests 
were made at temperatures between 
75 and 80 C and the normal period 
of heating was about 10 weeks. 

The results of the experiments. in- 
dicate that thermosetting vanishes 
are superior to oxidizing oil varnishes 
tor use under oil. Their greater oil 
resistance eliminates direct contami- 
nation of the oil, and the permanency 
of the varnish coating effectively sup 
presses the potential catalytic activity 
of the copper in causing oxidation of 
the oil. There are also indications that 
the thermosetting varnish inhibits the 
oil-oxidation process. On the othe 
hand, there were equally definite in- 
dications that, unless adequately 
dried, conventional oil varnishes were 
liable to accelerate the formation of 
sludge and the development of acid- 
itv in the oil. Nevertheless, it was 
evident that treatment of a coil in 
one of the more oil-resisting grades ot 
such oxidizing varnish was preferabl 
to leaving the coil in an unvarnished 
condition. 

The results of the subsidiary tests 
confirm the effectiveness of a coating 
of tin or enamel on the copper as a 
barrier to the catalytic activity of the 
metal. They also demonstrate the 
marked influence of the inherent char- 
acteristics of an oil upon the manner 
and progress of its subsequent deteri- 
oration and of the predominating et- 
fect of oxidation in the oil-deteriora- 
tive process. 


“The A-C Breakdown of Polyeth- 
vlene and Polystyrene”—H. G. Riddle- 
stone. The electric strength of poly- 
ethylene when subjected to 50. cps 
alternating electric stress has been 
measured for a range of ambient tem- 
peratures from —196 C to 17 C, and 
that of polystyrene from temperatures 
between —196 C and 70 C. The a- 
breakdown strengths are found to bé 
lower than the corresponding intrinsic 
electric strengths at room tempera- 
ture and above, particularly with 
polyethylene, but no difference is ob- 
served at low temperatures. In meas- 
urements in which this lowering oc- 
curred, the results were dependent on 
the duration of the stress application. 
It is concluded that an increase in 
the internal temperature of the test 
specimens can explain these results. 
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HELDOR MANUFACTURING CORPORATION 
HELDOR BUSHING & TERMINAL CO., INC. i ( 
225 Belleville Ave. @ Bloomfield, N. J. rs 
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“Electrical Breakdown of Air Be- 
tween Insulators’—W. L. Harries. By 
the use of a cathode-ray tube it js 
shown that the a-c breakdown current 
in a glass vessel with external elec- 
trodes, containing air at reduced pres- 
sures, consists of a number of sepa- 
rate pulses, the number in a half-cycle 
increasing with the excess voltage, 
The current flows in pulses because 
once a breakdown occurs in the gas, 
charges collect on the glass walls and 
produce reverse fields which stop the 
discharge. These wall-charge fields 
also determine the phase when the 
pulses occur. Ionization by collision 
of the molecules of the gas and sec- 
ondary emission of electrons from the 
inner surfaces of the glass walls are 
the fundamental processes in the dis- 
charge. The breakdown conditions are 
shown to be similar to a d-c discharge 
between metal electrodes. A theory 
is given explaining the shape of the 
pulses and their peak currents for dif- 
ferent voltages and pressures. 












Specefy 
ADVANCE 
RELAYS 


FOR PRECISE 
CIRCUITRY 





“Electrical Discharges in Air-Gaps 
Facing Solid Insulation in High-Volt- 
age Equipment”—E. Friedlander and 
J. R. Reed. The performance of high- 
voltage alternators under conditions 
of overvoltage is materially improved 
by the application of an insulating 
sheathing to exposed parts of the bare 
earthed metal. The authors first de- 
rive the physical explanation for this 
There are many reasons why Industry observation from experiments using 
specifies ADVANCE RELAYS: They auto-photographic recording methods. 































meet or surpass Military and Civilian These experiments are then expanded 
requirements — many types have AN to cover other phenomena observed 
approval—many are hermetically with discharges between insulated 
sealed —all are lightweight —small— electrodes and lead to problems of 
rugged —compact—and all are discharges in voids. In particular, two 
precision-built for efficient, trouble- hitherto unexplained phenomena are 


considered: the increase of discharge 


free, long life performance. an 
6 P current with rising voltage, and the 


If you have relay problems involving origin of the long discharge-free range 
contact loads, coil resistances, close in the decaying part of alternating 
differential, timing features, input | voltages. Both these observations can 
sources, critical environment or any | be explained by the loss of some of 
particular requirements involving the surface charges left from earlier 

— unusual or accurate circuit behavior, discharges due to local reversals of 
ADVANCE can supply the relay. the electric field. Some of the explana- 
tions of the probable mechanism by 

A complete line of relays for radar, which charges are lost must still be 
radio, electronic and electrical | considered as tentative, and more ex- 
equipment applications. perimental evidence will be needed 


for a complete clarification of the 
processes involved. The results give 

| some information on the effect of 
harmonics on internal discharges, 
which have been observed to lead to | 
accelerated aging of dielectrics. 


Write for new, descriptive 
Catalog containing 
detailed information about 
ADVANCE Relays 

and facilities. 


ADVANCE ELECT 


2435 NORTH NAOMI “Some Mechanism of Insulation 


Failure’—H. F. Church and C. G. 
Garton. The paper reports recent in- 
vestigations into mechanisms of in- 
sulation failure. Experimental results 


Sales Representatives in Principal Cities of U.S. and Canada 
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GEARED 
SLEEVE 


Couplings molded for 
John Waldron Corporation, 
New Brunswick, N. J., 
oy Pyro Plastics, Union, N. J. 








BETTER THINGS FOR BETTER LIVING 
+. «THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


USC. 21¢ hae 
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... run quietly at high speeds 
without oiling ... resist 
wear... don't corrode 


Severe operating conditions often cause excessive main- 
tenance on small flexible gear couplings used to connect 
fractional horsepower motors and driven equipment— 
such as pumps and generators. Shaft misalignment 
results in noisy operation and excessive wear. Under 
certain conditions abrasion and corrosive attack can 
severely shorten service life. 

The John Waldron Corporation has now developed 
an improved gear coupling that overcomes these prob- 
lems. In this design, the three components—the inter- 
nally geared ‘“‘sleeve’”’ and two externally geared “‘hubs”’ 
—are molded of Du Pont nylon plastic—one of the 
Du Pont family of plastic engineering materials. 

Du Pont nylon is resilient. It damps noise and vibra- 
tion . . . absorbs shock loads . . . assures quiet opera- 
tion. Du Pont nylon is strong, tough, durable . . . resists 
wear and abrasion often with little or no lubrication. 
(Couplings operated without lubrication for over 18 
months showed no appreciable wear). Du Pont nylon is 
unaffected by water, oils, most common chemicals. . . 
is not subject to rust or electrolytic corrosion. Du Pont 
nylon will operate continuously to 250°F. It provides 
electrical insulation. And parts of Du Pont nylon can 
be economically mass-produced by rapid injection 
molding —cutting production steps and costs. 

This is another of the hundreds of examples where 
Du Pont nylon plastic is contributing to improved per- 
formance in industrial parts. Perhaps it can be of value 
to you. For full information, write: E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Department, 
Room 206 Du Pont Bldg., Wilmington 98, Delaware. 


339 


































Ruggedly Designed 
for Dependable, 
Heavy-Duty Operation 





















































According to your specifications you can get: 


Remote push-button operation, 


with or without manual reset. 


Single or dual direction operation. 
Single, or up to 8 decks. 
Single pole to 4 poles per deck. 


Two contacts up to several hundred contacts per deck. 


Shorting or non-shorting. 
Ceramic or phenolic insulation. 


Load capacities up to 10 Amp.—120 Volts AC Ide- 


pending on number of contacts). 
Long, trouble-free service life. 


s INC-o Manufacturers of Precision Electrical Resistance Instruments 
’ 


PALISADES PARK, 


TECH LABS 


SOLENOID 
OPERATED 


When operating condi- 
tions demand a solenoid 
switch that will stand up 
under the most rugged 
requirements, always 
choose Tech Laboratories 
Solenoid Switches. These 
multi-pole units are built 
to “take it” and are de- 
signed and produced to 
meet your individual 
requirements. 


Information on these and our additional line of 
motor operated switches is yours for the asking 
. . . Write today for complete catalog. 





are given covering some theories re- 
cently established. These include: 

(a) Electrochemical attack on ¢a- 
pacitor dielectrics, with results of life 
tests on capacitors stabilized with a 
hydrogen acceptor. 

(b) Discharge inception in oil-im- 
pregnated paper insulation, with re- 
sults showing the inception voltage js 
raised by addition of a hydrogen ac- 
ceptor to the oil. 

(c) Failure in thin polystyrene films 
due to the action of oily particles. 

(d) Local thermal instability — in 
high-permitivity ceramics due to 
stress concentration at — electrode 
edges. 

At least five general causes of fail- 
ure are now Clearly distinguishable, 
and there is strong evidence for two 
others which are under investigation. 
The conclusion is drawn that work- 
ing stresses in insulation can usually 
be increased when the theory ot 
failure is known in detail and the de- 
sign modified accordingly. Attention 
is drawn to the need for close col- 
laboration between laboratory work- 
ers investigating causes of failure and 
design or development staff. 

The complete text of all the papers. 
including discussions, will be pub- 
lished in the 1.E.E. Proceedings, Part 
ITA, No. 3. ooo0 


**Progress in Materials” 
Theme of First Basic 
Materials Conference 


Some 25 authorities will present pa- 
pers at the First Basic Materials Con- 
ference to be held concurrently with 
the First Exposition of Basic Mate- 
rials for Industry, June 15-19, Grand 
Central Palace, New York. Three ses- 
sions will cover papers on “Progress 
in Materials.” Among the papers 
listed are these: 

“Materials for High-temperature 
Service” will be discussed by H. C. 
Cross, supervising metallurgist, Bat- 
telle Memorial Institute. “Materials 
for Low-Temperature Service” will be 
covered by F. B. Foley, consulting 
metallurgist, Bayonne Research Lab- 
oratory, International Nickel Co., Inc. 

A. J. Warner, technical director, 
Research and Development Labora- 
tories, Federal Telecommunications 
Laboratories, Inc., will talk on elec- 
trical insulation, and Dr. Eberhard 
Both, Signal Corps Engineering Labo- 
ratories, on magnetic materials. 

A panel session will be devoted to 
materials that combine high strength 
with low weights. Participants will 
approach this subject from the view- 
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Neither HEAT...nor FLASHOVER...nor ACID FUMES 


alter the electrical insulating properties of 


ete R ae a) eae 


Electrical insulating properties—high dielec- 
tric strength—are inherent with Special Electrical 
Porcelains. They were put there by nature in the 
various clays, feldspars, flints and other inor- 
ganic materials of which porcelains are blended. 
(Formulas are flexible to suit the application.) 

Matured in the kiln, Special Electrical Porce- 
lains easily meet the thermal shock test of rela- 
tively high temperatures. Porcelains are a 
natural, therefore, for components such as range 
terminal connectors that must provide sustained 
insulation in the presence of heat. 

Important, also, to the engineer-specifier is 
the ability of Special Electrical Porcelains to 
withstand arcing without injury to the insulation. 
Porcelains are inert to most chemicals and cor- 
rosive vapors. Parts may be placed in proximity 
to soldering or brazing without danger from flux 
vapor absorption. 

Over the years, Special Electrical Porcelains 
have withstood the challenge of newer materials 
in many applications for which porcelains pro- 
vide superior insulation. 

Any of the companies listed below will be 
glad to consult with you on problems of physical 
design and die requirements . . . to help you take 
fullest advantage of cost-saving opportunities. 








Sponsored by these members of the DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


2, MACOMB, ILL 





ITLINOIS ELECTRIC PORCELAIN CO. 
Pp, O. BOX 27 
ge PO. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 


NEW JERSEY PORCELAIN CO. 


NEW YORK AVE. AND PLUM ST, TRENTON 5,N, J 


PORCELAIN PRODUCTS, INC. 


124) WEST FRONT STREET, FINOLAY, OHtO 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 €. FIRST STREET, SANDUSKY, OHIO 
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For indicating RPM operations, 
cycles, angular or linear mo- 
tion. Actuates electrical count- 
ers. Serves as tachometer when 
used with voltmeter. Used for 
precision ignition timing. Con- 
trols electrical devices when 
used with amplifiers and re- 
lays. Trips Thyratron circuits 
for flashing light with rotating 
machinery. Provides synchro- 
nizing voltage for oscillograph; 
markers for angular or linear 
position in measuring displace- 
ment. Used in ballistic re- 
search. Many other applica- 
tions. 


Generates Voltages 


PROPORTIONAL TO 
OBJECT’S RATE of SPEED 


WITHOUT CONTACT or “LOADING” 


ALELELLLEL LILLE 
pe * 


MODEL 3010-A 
New Electro 


IMPULSE GENERATOR 


OTe Me Me Peed St lel 
eS TM ate ut ae er Me ety 
Tatars ME Det eee late .1- Me bY 
built-in Alnico V magnet, it produces usable 
Nadel: MEM) 1-1-1 tt eo 
Pei ot tM ACME It S114 team al le bid) 
of any magnetic material in the field of 

the pick-up. Such as a slot or keyway in the 
aime Lae MEAT Lett 
gear, or any magnetic part on a moving 
body. Low price permits use in 

Piel st Mu le a 


Write for FREE Bulletin MP 592! 
ELecTRO Propucts LABORATORIES 


4501 Ravenswood Ave., Chicago 40, Ill. 





If you use pyrometers, you need 


PE LST 


s aecuracy by protecting wires 
isture, petroleum products, 


t other chemicals, even 
@ use at tempera- 


as 600°F, This 


re 
perature measurement, 
profits from our experience 
and complete wire-making 
facilities. Our plant handles 
all phases of wire-making 
and thus maintains uni- 
formly high quality. 
Standard wires are 





point of low alloy steels; light metals: 
titanium; reinforced and molded plas- 
tics; ceramics. 

A complete session will deal with 
problems of specification and manage- 
ment and another session with co- 
ordination between materials, pro- 
duction, design, and sales. 

Dr. R. Carson Dalzell, chief metal- 
lurgist, Division of Engineering, Re- 
actor Development Division, Atomic 
Energy Commission, will participate 
with a paper on “Materials andthe 
Atomic Age.” UO 


**dutomation” Display 
Coach Put On The Road 
By Westinghouse 


“AUTOMOTION” is the theme of a 
unique display coach developed by 
the Standard Control Division, West- 
inghouse Electric Corp. The coach is 
being taken directly to design engi- 
neers and supervisory personnel] in 
the machinery manufacturing industry 
throughout the United States. A com- 
bination auditorium and exhibit hall, 
the coach shows how common elec- 
trical devices such as linestarters, con- 
trol stations, motors, and circuit break- 
ers can be used to achieve successful 
automation. Design of the original 
equipment is emphasized. 

To save the engineers’ time, West- 
inghouse is taking the coach to its 
customers plant where consecutive 
l'2-hr programs are run for groups 
of 10 to 12 engineers at a time. High- 
lighting the introductory portion are 
movies featuring Burnham Finney, ed- 
itor of American Machinist, and Tell 
Berna, general manager of the Nation- 
al Machine Tool Builders Association. 

Many of the displays are animated 
to simulate actual factory conditions. 
The initial display consists of an auto- 
matic plant setup superimposed on a 
control diagram. A completely wired 
panel shows how each of the control 
components can be applied by the de- 
sign engineer to obtain the best com- 
bination of good operating, mainte- 
nance and economic characteristics. 

The coach is starting its country- 
wide we in the mid-western sector. 
The St. Louis area will be visited in 
early tino It is expected that the 
coach will make some 350 plant visits 
over a period of 14 months. © 0! 


J tus 


Aluminum vs Copper 


A THOROUGH DISCUSSION of the oppor- 





Poe ree NET 


tunities and problems faced in de- 
signing conductors of aluminum in 


5 ; . 
isa «treed electrical products is presented in an 


ek oe Se oe ae 
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Here at last is the only 
flux ever developed that makes 
possible the_non-corrosive joining 
of all types of aluminum alloys by any 
soldering method— manual, dip or mechanical. No 

cleaning is required after soldering is accomplished 
Aluma-Flux leaves no corrosive residue—-soldered pieces 
are ready for use immediately. 















S-X Aluma-Flux is equally effective for soldering stainless 
steel, bare and galvanized carbon steel, cast iron and 

other ferrous alloys, copper, brass and nickel— all commerical 
metals commonly joined by soldering. The joining of aluminum 
to brass; the coating of copper with tin; and the soldering of 
other unlike metals is made fast and easy with Aluma-F lux. 


Soldered joints in aluminum produce no corrosive action due to 
flux residue when exposed to salt-spray, high humidity, alkaline 
water, etc. Aluma-Fiux shows no detrimental effect on any 
soldered joint. 


S-X Aluma-Flux can be used with 100% satisfactory results 
in powdered form as delivered, or in molten form— whichever 
is most efficient for the job. Virtually any type of solder can 
be used. Aluma-Flux can be stored indefinitely without 
change of weight, or any impairment of fluxing efficiency. 
Being non-hygroscopic, it will not absorb water. 

In addition to its exceptional fluxing characteristics, 


Aluma-F lux offers many other cost-reducing, 
time-saving advantages .. . 


While Toalay ot Complete Deteile 


2 ALUMINUM 
SOLDERING MADE EASY; 


materiaton thindereie. Oxi- 
dation of the area to be soldered 
is thus prevented while the 
plating material serves as an 
approved base on which to sol- 
der. In addition to its soldering 
efficiency, Aluma-Flux reacts 
completely during the joining 
operation so there are no corro- 
sive flux residues to lower cor- 
rosion resistance of the finished 
joint. 


ALUMA-FLUX IS READY 
FOR IMMEDIATE SHIPMENT 
IN CONVENIENT SIZE 
METAL CONTAINERS. 


Distributed Only By 


INSULATION and WIRES incorporated 


Copyright 1953 by Insulation and Wires Incorporated, St. Louis, Mo. 


JUNE 1953 


15351 Swinney Avenue « Ft. Wayne 6, Indiana 
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FOREMAN 
SYLVANIA 


If you feel you are ready for a 
step upward — SYLVANIA offers 
you a lifetime career opportunity. 


Perhaps you have had some super- 
visory experience — or — a natural 
ability to handle a supervisory posi- 
tion. It’s necessary that you have 
background in either electrical, 
mechanical, or industrial engineer- 
ing. 

SYLVANIA’s special advancement 
program assures that men will 
advance as rapidly and as far as 
their ability permits. Benefits you 
receive as a SYLVANIA employee 
are many. 


lf you are an aggressive, career- 
minded man, we would like to 
hear from you. 


Send your resume to: 


JOHN C. WELD 
Supervisor of Employment 
254 Rano Street, Buffalo 7, New York 


DONALD BRADLEY 
Personnel Supervisor 
70 Forsyth Street 

Boston, Mass. 


SYLVANIA 


ELECTRIC PRODUCTS INC. 


RADIO AND TELEVISION DIVISION 
254 RANO STREET 
BUFFALO 7, NEW YORK 
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article “Aluminum in the Electrical 
Industry,” by R. M. Leedy and S. A. 
Rosencrans in the May 1953 issue of 
Westinghouse Engineer, published at 
401 Liberty Ave., Pittsburgh 30. A 
number of specific applications are 
discussed including busbar, windings 
for motors and generators, transform- 
ers and reactors, lamp bases, and elec- 
tric range wiring. ° 

Limitations of aluminum in mak- 
ing good connections, either with 
other aluminum conductors or with 
copper are thoroughly — discussed. 
Tests and field experience with joint- 
protective compounds, silver plated 
surfaces and bolted connections are 
reported. It is pointed out that alumi- 
num busbar has been used for several 
years in resistance-welding controls 
and in network protectors, and that 
its use is increasing in metal-enclosed 
switchgear. 

Although small motors with alumi- 
num windings have been produced 
experimentally, problems of connec- 
tions, wire handling and increased size 
are said to make aluminum windings 
unattractive at present. But light- 
weight coils of rectangular aluminum 
wire were introduced in the manufac- 
ture of certain types of transformers 
last year. Electrical characteristics are 
the same as for copper windings but 
weight is 2 to 5 per cent less with 
aluminum windings. 

Problems retarding greater use of 
aluminum are listed as: development 
of a satisfactory soft-soldering method 
with a flux not detrimental to insula- 
tion; economical brazing method; bet- 
ter surface finish for electrical con- 
ductors; more detailed information on 
acceptable applications. att 


*See also “Aluminum Magnet Wire.”’ in Evec 
raican, Manvuracturinc, May 1952 page 134 
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Bibliography— 
Relay Reliability 


IN A CONTINUING EDITORIAL PROGRAM, the 
following articles have appeared in ELEc- 
rRICAL MANUFACTURING relating to relay 
reliability, design and applications: 


Preventing Corrosion in Relays, May 
1949, page 116. How slight ventilation 
prevents attack of contacts in partially 
sealed continuously operated relays. 

Relay Circuit Ideas Taken from Tele- 
phone Practice, May 1950, page 112. 











Reader 
Inquiry 


Facility 


Page 247 


e A regular feature in each issue, 

| the Reader Inquiry Facility in- 
cludes postpaid return cards for | 
qualified readers to use to obtain 
without charge, 


1. Additional information from 
the manufacturer on any prod- | 
uct or service described in New 
Components and Materials de- | 
partment in the current issue. | 


2. Copies of manufacturers’ pub. 
| lications reviewed in Literature 
for the Asking in each issue. 





3. Single copies of reprints of 

| selected feature articles cur- | 
rently listed in Feature Article 
Reprints section. 


4. Further data from the source | 
on any product described in | 
Advertisements in the issue. 


Each item reviewed in the issue 
| is assigned a key number which 
is repeated with the title of the | 
| item in the Reader Inquiry Fa- 
cility on the page where the re- | 
turn card appears. Circle the | 
numbers on the return card for 
the items selected, fill in the card 
completely and mail. Reader in- 
formation must be legible and 
| complete, and cards must be mail- | 
ed within 60 days after publica- 
tion to secure this free service. 

All reprint titles currently avail- 
able without charge through the 
Reader Inquiry Facility are listed 
in each issue in “Feature Article 
Reprints” department; turn to 
Contents Page for location. 

Because of the expense involved 
in producing these feature article 
reprints, longer articles and book- 
lets including several reprints on 
related subjects are offered at a 
modest charge intended to cover 
printing, handling and postage. All 
orders must be accompanied by 
remittance, including 3 per cent 
sales tax for New York City de- 
liveries. 
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Noise Filters for 
Electronic Computer 


CL eC COC 
into a small space 


a i a es 


hin a hee ete 1 ampere filter for 115/220 


volt operation. Four other sizes 


S 
Ps 








handle 3, 5, 10 and 15 amperes 
respecti vely. 


| Dual line filters for operation on 115/220 volt AC 


or DC lines over a current range of | to 15 amperes. 


| PROBLEM: 


Mallory engineers designed a series of five radio noise filters 
to handle this requirement. They have virtually flat attenu- 
ation curves from .15 to 400 megacycles above 50 db all the way. They 
are hermetically sealed and meet all JAN specifications. 


The size of each model is kept 


conditions. Mallory engineers 
at a minimum, ranging from 4 


have worked in cooperation with 
the smallest to 
the 


ecubie inches for leading manufacturers to develop 


less than 9 cubic inches for 


all kinds of filters for motors. 


| "ANSWER: 





M 


R. 


15> ampere unit. 


This is another example of the 
experience and skill that must go 


into the design of noise filters. if 


noise Output is to be held at the 
required level under all operating 


generators, oscillators and count- 
less other devices. They are well 
equipped by experience to design 
the most effective filter for your 
needs. Why not call us today if 
you have a problem? 





Expect more...Get more from MALLorRY 





P.R. MALLORY & CO. Inc. 


ALLOR 





MALLORY 


rs 





fh ® Me ke 


INDIANAPOLIS 


SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 
Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 


6, INDIANA 





JUNE 
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Automatic Record Changers 
Bathroom Heaters 
Centrifugal Pumps 


Recording Instruments 








Dictating Machines 
Room Circulators 
Remote Tuners 


Phonographs 


Ventilating 
Fans 


Be) Be) Bel BE) ) Ee) el I 


specify 





1/50 -'/s00 H.P. 


Designed to provide years of de- 
pendable service on small-load appli- 
cations, General Industries’ Smooth 
Power Motors are engineered and 
built to provide full-rated power, 
smoothly and dependably. 


Many thousands of these compact 
power units are in use today in a wide 
variety of applications requiring 
steady power and long life, at low 
original cost, low operating cost and 
low maintenance cost. 


Write for literature showing output, 








dimensions and other characteristics 








of these dependable small motors. 
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Model A—2-pole 
A. C. induction type 


Wherever you use small motors... 


GENERAL INDUSTRIES’ 


Smooth Power Motors 





Mode! C—2-pole 
A. C. induction type 


Ka 


Model O—2-pole 
reversible capacitor 
type (for 6 or 12 or 
24 volt A. C. only) 





Model D—4-pole 
A. C. induction type 


THE GENERAL INDUSTRIES CO. 


P DEPARTMENT ML e ELYRIA, OHIO 


ELECTRICAL 





Sequence, time delay, pulsing and 
steering circuits adaptable to control 
functions; with some specific sugges- 
tions for relay circuit design. 

Hermetically Sealed Components for 
Industrial Control, July 1950, page 110. 
Survey of sealed and evacuated or 
gas-filled enclosures designed to pre- 
vent failure caused by climatic con- 
ditions. 

Timing, Counting, Selecting Circuits 
from Elevator Practice, September 
1950, page 86. Some basic circuits use- 
ful in solving other types of automatic 
control problems. 

Performance of Magnetic Devices Used 
in A-C Control Circuits, December 
1950, page 100. Analysis of operating 
characteristics of relays, solenoids, and 
control equipment under various oper- 
ating conditions. 

Surge Suppressor Lengthens Relay Con- 
tact Life, March 1953, page 118. Two 
selenium cells back-to-back across coil 
reduce sparking. 

What Makes for Reliability in Relays? 
October 1952, page 128. Reliability 
defined and suggestions given for 
setting up industrial and military stand- 
ards and coordinated nomenclature. 

Current Trends in Miniature Relay De- 
sign, February 1953, page 135. Ma 
terials and mechanical configurations 
for sealed airborne types operating at 
high temperature. 

Design for Safe Control Circuits, April 
1953, page 130. Basic control circuit 
design rules developed by Ford Motor 
Co. to eliminate hazards of electrical 
failure. 

Qualification Testing of Control Relays, 
June 1953, page 113. How relays for 
high-speed machine tool control circuits 
are life-tested in four common modes 
of operation. 


Bibliography — 


Printed Circuits 


AvuToMATIC production of wiring for 
electronic equipment has brought a va- 
riety of approaches which have been 
presented in feature articles in ELEcTRI- 
CAL MANUFACTURING as the develop- 
ments took place. Other related activities 
such as miniaturization, embedments, 
and automatic assembly of components 
have been reported in articles which also 
included information on printed circuits. 
As a background for evaluation of cur- 
rent developments in this field, the fol- 
lowing articles in earlier issues are of 
value. 


Elements of Radio Circuits Printed on 
Ceramic Plates, April 1946, page 138. 
Report of initial development of print- 
ed circuit components for proximity 
fuses; conductors formed of silver 
paste applied by silk screen on steatite 
plates and fired; resistors are carbon 
suspensions sprayed or painted. 

Standardized Stamped Wiring for Low- 
Power Circuits, July 1947, page 98. 
Grids of strap copper on two sides of 

insulating sheet connected by eyelets 
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Heavy metal parts now shipped in 
CARDBOARD instead of 
W00D-thanks to new tape! 


New Polyken High Tensile Tape 
slashes shipping costs for 
Hawker Manufacturing Company 





The Hawker Manufacturing Company of Dayton, 
Ohio, knew they could save important money if their 
steel lathe parts could be shipped in cardboard cartons 
instead of wooden crates. The problem was to find a 
satisfactory way to close and reinforce these cartons. 


They tried banding, but the bands cut or crushed 
the cartons. Besides, the banding was hard to handle, 
bulky to store, and its application demanded special 
tools. The high tensile tapes they tried didn’t hold. 
| They split, rolled at the edges and didn’t provide any 

resistance to weather. 





| Then Polyken introduced a new high tensile tape 
| . the on/y high tensile tape with a plastic-coated cloth 
backing. Hawker used it, found it did the job with 


complete satisfaction. 

Here’s why new Polyken High Tensile Cloth-Backed 
120-pound cartons are quickly, easily and neatly sealed Tapes can solve similar problems for you: 
for shipment with Polyken High Tensile Tape No. 360. This is the only high tensile tape with non-split 
cloth backing—plastic coated to resist weather. 





Excellent adhesive quality fuses tape to the carton 
without cutting or crushing—provides sure, last- 
ing hold without creep or edge roll. 


Application is fast—6 times faster than banding— 
and no special tools are needed. 


The tensile strength: 240 pounds per inch of width. 
& 


Two new tapes now available: Polyken High 
Tensile Tape No. 360—Gloss black—To reinforce, 
hold, bundle and palletize. Polyken High Tensile 
Tape No. 361—Gloss white—NON-STAINING 
—To secure appliance doors, tops, grills, etc., 

without staining or marring finish. 


This is just another example of the way business is 
finding new money-saving uses for the new Polyken 








INDUSTRIAL TAPES 


Department of Bauer & Black 
Division of The Kendall Company 


Street Address 


ieee State 





Polyken High Tensile Tape anchors steel feed rolls and tapes. Use the coupon for samples and complete in- 
sleeve parts for turning lathes inside cardboard cartons. formation. 
PP ieines.. (Orr PTO “ 
: Polyken Dept. EMF 
222 West Adams St., Chicago 6, Illinois 
For physical properties, samples and further information 
on Nos. 360, 361 and other Polyken Tapes, please i 
send me your FREE BOOKLET, Tape is a Tool. 
acces attri iene 
Company | 
| 
| 
| 
a 
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Crosley’s “‘Shelvador”’ refrigerator line, twice awarded 
the Fashion Academy Gold Medal for advanced styling, adds to its 
laurels with this beautiful ‘‘Twin Automatic.’’ A medal for smart 
production engineering might well be awarded too, for Crosley 
incorporates the use of efficiently designed Riverside electrical com- 
ponents that can be installed quickly, easily, and inexpensively! 


We deliver these sub-assemblies completely fabricated, ready for 
installation. Thus, along with assembly savings, Crosley avoids 
upkeep of the specialized facilities required to produce such electrical 
components, a considerable saving in itself. 

The design and production of wiring assemblies is a 
highly specialized business . . . and a Riverside ; 
specialty! Our Engineering Department is devoted /viverside 
solely to solving wiring problems . . . while specialized ~ Vanufucturing 
production equipment and skilled personnel translate , ro 
its recommendations into efficient, economical “‘ pack- 
aged wiring.”’ It will pay you to send prints or details 
of your product wiring problem for design suggestions 
and a firm quotation. There is no obligation. 


Your source file needs this new brochure! Shows wir- 
ing harnesses, cord sets, waterproof switches and 
other specialties. Describes engineering service and 
production facilities. Send for your free copy now! 


Sk iverside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 


10227 MICHIGAN AVENUE e DEARBORN, MICHIGAN e PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION 
CORDS e ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS 
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as solution to cross-over problem; eye- 
lets used for mounting components. 

Metallized Circuits Reduce Wiring Costs. 
September 1947, page 116. Atomized 
metal sprayed through a stencil t 
form conductors in grooves in di- 
electric material. 

Compact Designs Result from Printed 
Circuit Components, December 1947. 
page 114. Printed circuit techniques 
used in standard circuit subunits pro- 
duced as components for miniature 
equipment. 

Machine Produces Complete Radios 
Automatically, June 1948, page 116. 
British development of an automatic 
assembly machine uses wiring and 
resistors sprayed through stencils. 

Three Metallizing Techniques for Com- 
ponent Design, February 1949, pag 
120. Conductors formed by metallizing 
a non-conductive surface as a mass 
production technique. 

Miniaturization—Crux of Contemporary 
Product Design, June 1950, page 86 
Printed circuit subunits a major means 
along with unitized package and mod- 
ule design for reduction in size, weight 
and complexity of electronic design. 

Unitized Electronic Design and Con- 
struction Techniques, February 195] 
page 114, Printed circuits shown to 
be major elements in development of 
functional subassemblies providing 
better reliability and decreased main 
tenance. 

Miniaturized Amplifier designed for 
Automatic Assembly, August 1951 
page 88. Conductors for amplifier are 
sandwiched in an_ insulating wrap 
which serves as the structural member 
holding the components; all solder 
connections made automatically in an 
indexing machine. 

Improved Components and Materials for 
Reliable Electronic Equipment, No- 
vember 1951, page 114. Art’cle  in- 
cludes discussion of printed circuits 
and automatic assembly methods a: 
important elements in increasing the 
reliability and uniformity. 

Mechanization of Wiring—Key to Auto- 
matic Assembly, January 1953, page 
74. Design objectives behind the de- 
velopment of Motorola’s “Pla-cir” sys- 
tem far mechanization of point-to- 
point wiring. 

Printed Circuit Assemblies by Automatic- 
Machine Systems, March 1953, page 
106. Projected system for mechanizing 
electronic circuit assemblies based on 
industry experience with the Auto- 
Sembly method developed by the 
Signal Corps. 

British Developments in Embedded and 
Printed Circuits, May 1953, page 84 
Review of current thinking and prog- 
ress based on recent official reports; 
several systems discussed, including 
methods of producing sprayed resistors 
and printed coils. 

All-Printed Circuit Electronic Assembly, 
June 1953, page 152. Rubber-bac ked 
connector system combined with print- 
ed circuits chassis elements eliminates 
connectors and most hand wiring. 
This bibliography supersedes and 

brings up to date the earlier cne pub- 

lished in December 1952, page 260. 
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works 


This fastener 


through thick and thin! 


r 

. Spring-Lock—the easy-to-use removable fastener for mod- 
s ern designs—works whether panel thicknesses run over 
, or under specifications! Spring wire deflects automatically 
- to handle greater or lesser thicknesses. Spring-Lock’s de- 
; 

. sign flexibility makes it more than a fastener: it can be 
5 adapted as a shelf support, door strike, knob or any 
- similar panel-mounted device. Many standard shapes and 
g sizes of Simmons Spring-Locks are available from stock. 
n 

a TO _ hm T 7 ‘ 7 

: SIMMONS FASTENER CORPORATION 
d 1752 North Broadway, Albany 1, New York 

55 
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Spring-Lock * Quick-Lock * Roto-Lock 
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HERE’S HOW SPRING-LOCK WORKS 





1. Insert fastener. 2. Half-turn locks it in place. 


With production costs on the uptrend, you can 
figure on Spring-Lock as an assembly time 


and money-saver, because: 


@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed 

@ Installation is QUICK: a half-turn locks it 
in place 

@ Installation is SECURE: the spring steel 


locks the fastener, resists vibration 


Send for details and samples, or write us about 
your fastening problem. 
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Set New Records for 


QUIETNESS 
and LONG ir &. 


UNDREDS OF THOUSANDS of Marco Motors are 
H operating today in homes, offices and factories. 
They are working quietly in room air conditioners, 
unit heaters, office machines. You are not conscious 
of their presence but pay tribute to the quality and 
good value of the equipment that serves you. 


Back of Marco Motors is the precision engineering that 
has produced an electrical design that practically elim- 
inates AC hum. Mechanical tolerances are maintained 
constantly. Electronic balancing assures vibration free 
performance. Ingenious Bearing and lubrication system 
assure long, trouble-free life. The long experience in 
the manufacture of shaded pole motors now benefits 
many through our modern production methods. 


New type motor mount eliminates parts and labor in 
assembly of room air conditioner applications. Available 
in various heights as required by your design. 


Write for literature on 


MARCO MOTORS 











Bibliography— 
Solderless Connectors 


IN A CONTINUING EDITORIAL PROGRAM re- 
porting on significant developments in the 
common problem of wire terminations. 
the following articles have been presented 
in ELECTRICAL MANUFACTURING. 


Terminal Assembly Methods that Reduce 
Costs, August 1948, page 96. Report 
on the various methods used at IBM: 
barbed terminal developed to eliminate 
stripping operations. 

Solderless-Type Wire Terminals, May 
1949, page 104. Discussion of 12 basic 
considerations that determine which 
type of terminal to select to obtain 
lowest assembled cost. 

How Solderless Connectors Cut Costs, 
April 1950, page 121. Case history on 
portable woodworking tools; data on 
material cost and time savings. 

How to Select Terminal Tooling, August 
1950, page 100. Methods of installing 
terminals must be considered in de- 
signing the wiring and specifying the 
terminal to obtain the required per- 
formance at lowest cost. 

Solderless Connectors Improve Quality, 
September 1950, page 118. Case 
history showing cost reduction com- 
bined with better performance in re- 
placing brazed connections on distribu- 
tion transformers. 

Aluminum Magnet Wire, May 1952, page 
134. Discussion of the problem of 
termination includes soldering and 
compression terminals. 

Grounding Shielded Cable, December 
1952, page 128. Short article describes 
six methods, including a crimped fer- 
rule. 

Termination of Aluminum Conductors, 
March 1953, page 156. Methods of 
applying indented connectors on 
aluminum to avoid loss of contact pres- 
sure through creep. 

Wrapped Lead Makes Solderless Con- 
nector, June 1953, page 150. Hand tool 
wraps stripped lead around rectangular 
terminal under high tension; mechan- 
ized joint costs less, takes less space. 


Index of Bibliographies 


January-June 1953 


Lists OF REFERENCES to feature articles 
in earlier issues of ELECTRICAL MANUFAC- 
TURING have appeared on the following 
subjects in Volume 51, January-June 1953. 
Each list was prepared to provide back- 
ground for a current feature article in the 
issue in which the bibliography appeared, 
and most of the lists include abstracts or 
annotations for each article cited. 


Automatic Factory, May 1953, page 104; 
list of seven annotated references to 
recent articles reporting developments 
in automation and automatic assembly. 

Bearings and Lubrication, April 1953, 
page 364; six references on new devel- 
opments and design data reported over 
a five-year period. 

Control Circuit Systems, April 1953, page 


ELECTRICAL MANUFACTURING 


es 


ag 
3. 
k- 
he 
d, 


or 





..asinRAYDAC ds 





RAYDAC means Raytheon Digital Automatic Com- 
puter, developed by the Raytheon Manufacturing Com- 
pany, Waltham, Mass., for the Navy’s Bureau of 
Aeronautics. It is an “intelligence center” to help 
analyze the behavior of missiles during test flights. Its 
importance is indicated by the fact that in a matter of 
minutes it can perform the calculations involved in 
analyzing a single missile flight, a task that would take 
a team of mathematicians from 20 to 30 days. The 
Raydac thus speeds up tremendously the development 
and testing of such missiles. It contains enough tubes 
and germanium diodes made by Raytheon, for more 
than 1,000 home radio sets. 

In such a complicated electronic computer reli- 
ability is essential. This is achieved through design, 
the choice of the best materials and components, and 
meticulous manufacture. Revere during the past 10 
years has collaborated closely with Raytheon, working 
out proper specifications for materials, as for example, 
OFHC copper. Raytheon engineers and production 
men have visited Revere laboratories at New Bedford, 
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Collaborate with Revere for Reliability _. 





This is the RAYDAC. It has 15 panels 
totaling 44 feet in length. It uses the 
latest techniques in sub-miniaturization. 


View behind the scenes, showing Raytheon 
engineers testing the RAYDAC circuits 
with oscilloscopes. 


Mass., and Rome, N. Y., and many Revere specialists 
have studied methods and processes in the Raytheon 
plants and laboratories. These hand-in-glove contacts, 
many of them highly confidential, have proved their 
value. 

The same kind of collaboration is open to you, and 
will be especially useful and time-saving if begun as 
soon as you have a new project on your boards. To 
obtain it, simply get in touch with the nearest Revere 
Sales Office. See your telephone book or write direct. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills:Baltimore,Md.;Chicagoand Clinton, 111.; Detroit, Mich.;Los Angeles 
and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE’S ‘‘MEET THE PRESS" ON NBC TELEVISION EVERY SUNDAY 
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FOR THOSE T/GHT SPECIFICATIONS 


Smallest in size. 

Sealed in Silicone. 

100% impervious to moisture and salt 
spray. 

Complete welded 
terminal to terminal. 
Temperature coefficient 
degree C. 

Ranges from .05 Ohms to 55,000 Ohms. 
depending on type. 

Tolerance .1%, .5%, 1%, 3% and 5%. 
RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat dissipation. 

Prompt Delivery. 

Let us quote on your immediate needs. 


construction from 


0.00002 per 


Phone, wire or write George Risk—1306 28th Ave. 
Telephone 2139, Columbus, 
(We also manufacture deposited carbon resistors) 
In Canada: Teletronics Corp., Ltd., Toronto and Montreal 


ebr. for prices & delivery. 


In coming issues . 


Factor in designing Motor Drive Systems. . 
of Drive Requirements for Textile Yarn Slasher . 
how to design Springs for optimum performance . . . 
progress report on Automatic Fabrication 
types of Insulation for Dry-Type Transformers 
how to make Deep-Drawn Parts in Stainless Steel. . . 
review of Control Circuits used in Automation 


also other timely features pointed to the problems 


al 
POWER 
RESISTORS 


EVERY DESIRABLE CHARACTERISTIC 


DALE PRODUCTS, INC. 


SY, = 4... x »* 


@ Among the feature articles scheduled to appear 


. methods for measuring Power 


and interests of the design engineer. 
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135; 22 annotated references to arti- 


cles presented during the past three 
years on systems and components for 
industrial machinery applications. 

Cooling Methods, January 1953, page 
286; four annotated references on 
methods for cooling electrical equip- 
ment, appended to a future article on 
the same subject. 


Engineering Testing. June 1953. Page 
374. List by title only for 12 articles 
selected for a combined reprint 


on 
testing as a function of product design. 


Magnetic Amplifiers, January 1953, page 
276; supplement to earlier list includes 
four new references, each with a brief 
abstract. 

Motor Characteristics, April 1953, page 
334; list of 14 annotated references 
to articles in last three years on current 
developments in commercial types of 
motors. 

Overload Protection, January 1953, page 
255; series of ten articles included in 
a combined reprint covering solutions 
to the problem of protecting motors 
from overload. 

Plastics and Dielectrics, January 1953, 
page 208; list of 14 selected references 
on new and significant developments 
incorporated in a combined reprint. 

Printed Circuits, January 1953, page 294: 
abstracts of eight selected references 
to earlier articles discussing four dif- 
ferent methods. Also June 1953, page 
346. Complete list of 14 annotated 
references to articles published since 

1946. 

Relay Reliability, June 1953, page 344. 
Bibliography of 10 feature articles in 
earlier issues on reliability, design and 
application. 

Reliability 
February 


Electronic Equipment, 

1953, page 280; nine anno- 
tated references to articles published 
in a five-year period on method for 
improving reliability of equipment and 
components. 

Servo Control Systems, March 1953, page 
105; abstracts of nine articles pub- 
lished during the past giving 
practical application data. 

Servo System Design, March 1953, page 
294; list of ten articles selected for in- 
clusion in a combined reprint. 

Solderless Terminals, June 1953, page 
350. Nine annotated references to 
articles on developments in wire term- 
ination methods, terminals and tooling. 


in 


year 


For lists of bibliographies published in 
earlier years see: 
1952—Descriptive list of 28 subjects, Jan- 
uary 1953, page 212. 
1951—Annotated list of 29 subjects, Jan- 
uary 1952, page 274. 
1950—See annual index for list of 13 sub- 
jects covered during period. 





Free Reprints 


Selected feature articles reprinted 
for convenience in filing are listed 
on page 268; single copies may be 
secured without charge through the 
Reader Inquiry Facility on page 
247 in this issue. 
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DEATH 


OF A SALESMAN 









IT SHOULD 
HAVE BEEN WIRED WITH 





RocKBESTOS 


PERMANENTLY-INSULATED WIRE 






A dead wire is a dead salesman. 
Permanently-insulated Rockbestos Wires 
never drop dead on the job. 


Built to take heat, steam, grease and many other 
destructive elements . . . Rockbestos hi-dielectric tape and 
felted asbestos walls are the toughest yet devised. 


Experience proves they give peak performance for the life 






of appliances . . . keep customers sold on your brand. If you're 
not using Rockbestos now, write for the full 


” 66 


“service-saving,” “greater-protection” story, today 


Emon nt nen e-menen @ 208 @-WEEeh. mm NEW HAVEN 4, CONNECTICUT 


NEW YORK e CLEVELAND « DETROIT « CHICAGO 
PITTSBURGH « ST. LOUIS « LOS ANGELES 
OAKLAND, CALIFORNIA « NEW ORLEANS e SEATTLE 
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/ The Finest 


( ELECTRICAL 
. CONNECTOR 


MONEY CAN 





4 
SCINFLEX 
ASSURES YOU THE 


LOWEST VOLTAGE DROP 
IN THE INDUSTRY! 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


e Moisture-Proof ¢ Radio Quiet ¢ Single Piece Inserts ¢ Vibration-Proof « 
Light Weight ¢ High Insulation Resistance ¢ High Resistance to Fuels 
and Oils « Fungus Resistant e« Easy Assembly and Disassembly e« 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 
SONEY, NEW YORK AVIATION ConPoRATION 


Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin ®.582 Market Street, San Francisco 4, California 
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Metal Statisties 





Spotlight was on steel this month, as major steel 
companies pushed up prices of extras and some 
advanced prices for base items. Copper prices 
slipped below the 30¢ level on sales by custom 
smelters and then moved back to the 30¢ price. 
Other metals were quiet; lead advanced 34 ¢ but 
there were no price changs in aluminum or zine. 
Tin bounced back and forth. 


Steel—Steel companies this month revised prices on 
extras, as well as some base items. General revision 
in hot and cold-rolled sheets and hot-rolled strip was 
$1 to $2 higher. Base price changes included higher 
prices for rails by several steel firms. 

Opinion is that higher prices for other base items 
will be made later on. This will mean higher prices 
for the consumer of steel, generally. However, despite 
higher prices, it is believed that steel will remain in 
tight supply and that demand will last into the fourth 
quarter, at least. Good demand for sheet and strip is 
noted with backlog orders still uncleared in many 
instances. 

High operating rate continues for steel. April steel 
output hit 9,545,000 tons, an increase of 19 per cent 
over the same month a year ago. Production for the 
first four months of this year is 38,543,389 tons, a 
record four-month output. 


Copper—During the past month copper broke below 
the 30¢ level held by the producers. Custom smelters 
sold May copper at 29.50¢ and 29.75¢ and foreign 
copper was also sold at around 29.50¢. However, to- 
ward mid-May, it was reported that June copper could 
not be had for less than 30¢ and the price firmed up 
a bit. Some Chilean copper continued to be sold at 
36.50¢ a lb. Reason for the higher-priced copper sales 
was said to be the inability to secure cheaper copper 
which had all been sold. Following the slightly firmer 
trend in virgin copper, scrap copper also strengthened 
pricewise, with custom smelters paying prices which 
were above those paid at the beginning of May. 

At the close of April, brass and bronze ingot prices 
were cut %¢ to 4%¢ a lb. This was the second cut since 
the decontrol of prices by OPS. 

The new Defense Materials System which goes into 
effect after June 30 was announced this month. It 
requires percentages of copper and copper base prod- 
ucts to be set aside by producers for defense pro- 
grams. It is controlled by Order M-11A. 

The London Metal Exchange will resume trading 
in copper on August 5 and it is anticipated that it 
may affect copper prices in the U.S. as lead and zinc 
trading has affected prices for those commodities here. 


Aluminum—Shortage of aluminum worries the indus- 
try. The Primary Aluminum Producers Committee 


meeting in Washington this month urged the Gov- 


ELECTRICAL 





MANUFACTURING 












Services Available Few have served longer 


Designing ¢ Engineering 
... none have served better. 

Die Making *® Metallurgical Control 

Most Modern Die Casting Equipment 

Complete Machining, Polishing and 


Assembly Facilities 


BT 


A DIVISION on PLN 


DIE CASTING ne 


CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, CONN., 275 WARREN ST. 











you'll get better results 


we 
First, the drawing and second, the reproduc- 


tion will be cleaner, clearer, sharper when 


you use Arkwright Tracing Cloths. 


In the drawing you'll work more smoothly, 
easily—without pinholes, uneven yarns or 
other imperfections to slow you. You'll get 
clean, “‘feather-free’’ lines even over an erasure. 


In the reproduction you'll always have clear, 
“contrasty” results because Arkwright Cloth 
is permanently transparent—won't discolor 
or turn brittle and opaque with age like 
inferior products. 


Are you interested in results like these? 
Specify Arkwright Tracing Cloths. 
Write for samples to Arkwright 
Finishing Co., Industrial Trust Bldg., 
Providence, R. I. 


ARKWRIGHT 
Theacing lth 


America’s Standard for Ov 
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erment to halt stockpiling of aluminum throughout 
the second half of the year so that defense produc- 
tion and civilian requirements could be met. Mean- 
while, basic rules for regulating production and distri- 
bution of aluminum controlled materials under the 
new Defense Materials System was announced, effec- 
tive June 30. 

Pricewise, there was no change in primary alumi- 
num this month. The price for 30-lb ingot 99%-+- re- 
mained at 20.50¢ a lb. Secondary aluminum prices 
were easier; smelters cut prices as demand fell. 


Lead—As of May 18, the price of lead advanced ke 
a lb to 12.75¢. This followed a previous 4¢ rise at the 
close of April. 

Strikes plagued the lead industry this month. Ton- 
nage losses were expected to be fairly heavy as a 
result of the strike in Mexico. In the U.S., some domes- 
tic mines cutback to a 5-day week as a result of the 
price declines in lead and zinc. 


Zinc—The price of zinc at 11.00¢ East St. Louis held 
this month and fair business was being done at that 
level, despite the fact that some foreign zinc was 
offered at price concessions. Large users preferred 
to buy from regular sellers rather than purchase for- 
eign zinc at slightly lower levels. 

Industry sources, however, were looking ahead. At 
the American Zinc Institute meeting in St. Louis, one 
speaker declared that the domestic zinc output will 
result in a surplus of 86,000 tons of metal over the 
estimated demand. However, he didn’t bank on 
strikes in Mexico which were effectively cutting down 
output. 

In mid-May, the Mutual Security Agency announced 
issuance of procurement authorizations totalling $440,- 
000 for the purchase of about 2,000 short tons of 
high grade zinc in slab form. 


Tin — Fluctuations in tin subsided somewhat this 
month, although the market underwent day-to-day 
gyrations. As an example, on April 29, the price of 
prompt tin was 95¢ and on May 13 it was 96%¢. But 
within the space of one day to another, the difference 
may have been as much as 2 to 3¢ a Ib. 

Primary tin consumption in January was up 7 per 
cent, figures issued this month revealed. 


Magnesium—Five of the Government's six magnesium 
plants will be closed as soon as possible and _ this 
will cut Government production of magnesium from 
196,000,000 Ib a year to 80,000,000, Ib. 

Primary magnesium ingot in March showed a pro- 
duction rise of 16 per cent over last year. March 
production was at 92 per cent of rated capacity and 
was rated a peak month. 

Pricewise there was no change in magnesium 
which remained at 27.00¢ a lb for commercially pure 
metal. 


Other Metals—Nickel shortages are posing problems 
for consumers, an industry advisory committee in 
Washington told the NPA this month. Good demand 
for nickel continued and the price held at 60¢ for 
metallic nickel. 
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THE HARRINGTON COMPANY, hoist maker since 1876, uses a 
FLEXLOC Self-Locking Nut to hold the brake mechanism on its 
Bearcat Electric Hoist. This nut has proved an effective solution 
to a difficult problem. 


3a 
Why FLEXLOCs 


are better locknuts 


Compare the features of FLEXLOCs 
with those of any other nut, and 
you'll readily see why we say they 
are better locknuts. 


FLEXLOCs are one piece, all metal. 
They require no lockwasher, no cot- 
ter pin, no auxiliary locking device to 
keep them on a bolt. They are not 
affected by moisture, dust or high 
temperatures. Standard FLEXLOCs are 
designed for temperatures up to 550°F. 


FLEXLOCcs are stop and lock nuts. 
They won’t work loose once their 
locking threads are fully engaged; 
therefore they stay put anywhere on 
a bolt. Seating is unnecessary. And 
FLEXLOCs can easily be removed from 
a bolt and reused again and again 
without losing their locking ability. 


For more information about FLEXLOCs 
and samples for test purposes, see 
your FLEXLoc distributor, or write 
SPS, Jenkintown 9, Pa. 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 


(he Slt (ioe : A START FOR THE FUTURE 
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FOR POWER 
CONTROL DESIGNS 


| Unequaled for accurate con- 
trol of intermittent machine 
operations—cutting, punching 
and packaging. Gives closer 
tolerances to cut-off, stamp- 
| ing, shearing and similar ma- 
chines. Completely automatic; 
manual, mechanical or electri- 
cal control. 
























Hilliard Over-Running Clutch- 

es and Couplings are automatic 
Bin operation. They are unsur- 
passed for automatic two- 
speed drives, dual drives, 
stand-by drives and for allow- 
ing machinery to ‘‘coast’’ after 
drive stops. Excellent as fixed or 
infinitely adjustable ratchets. 






A reliable series of spring- 
loaded slip clutches and coup- 
lings. Rugged construction 
with ample friction surface for 
heavy-duty use. Outstanding 
for preventing overloads and 
shocks; for starting heavy 
loads; as tension drag brakes; 
for reeling and winding opera- 
tions and many other uses. 





HILLIARD CLUTCHES and COUPLINGS make machine 
drive and power transmission more efficient and economical. 
Experienced engineers will be glad to offer their advice on 
any problems. Complete descriptive material will be fur- 
nished on request. 


c « MP-4 
{ ur 1 lustr ated brochure z= 
yt a 


WRITE TODA? for information. 


CLUTCH MAKERS FOR OVER FORTY-FIVE YEARS 





106 W. FOURTH STREET, ELMIRA, N. Y. 


In Canada + « > UPTON - BRADEEN - JAMES, LTD. 
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Platinum controls were revoked this month by 
NPA and the agency also eased restrictions on cobalt 
salts and compounds. 

The contract price of chromium, 97 per cent grade. 
remained at $1.18 per lb. ooo 


New Nickel Deposit 


Discovered in Cuba 


Discovery 1N Cusa of a large deposit of nickel ore, 
a major new source of this critically short metal, was 
announced recently by Freeport Sulphur Company. 
Extensive exploration has established the existence, 
the company said, of at least 40,000,000 tons of nickel 
ore in the vicinity of Moa Bay about 500 miles east 
of Havana. Freeport officials believe that, except for 
certain deposits in Canada, the Moa Bay deposits 
constitute the most important proven source of nickel 
anywhere in the free world. John Hay Whitney, board 
chairman, and Langbourne M. Williams, president, 
said that the company will build a pilot plant for the 
recovery of nickel and also of cobalt, another scarce 
and urgently needed metal contained in the ore. 00 C 


Aluminum Cuts Costs 


Cost savincs through the change to aluminum instead 
of copper for the conductors in General Electric cur- 
rent-limiting reactors made possible a 10 per cent 
reduction in price, according to a recent announce- 
ment. There was no appreciable change in size or 
weight, and performance requirements were the same. 
All other design features have been retained including 
glass insulation, transposed conductors and_high- 
strength concrete supports. o0o0 


Capacity Effect Used in 
Electronic Level Indicator 


THIS NEW METHOD of level indication for liquids, 
granular solids, viscous fluids or powders in tanks, 
bins, hoppers, reservoirs or almost any type container 
has been designed to avoid such troubles as sticking 
or leaking floats, malfunctioning moving parts, cor- 
roded or clogged piping or fatigued diaphragms that 
can be associated with other level indication systems. 
Materials do not bridge over to give false readings 
with this system, and it operates successfully on mate- 
rials subjected to pressure or vacuum. 

Called the Telstor Series 15 level indicator, the 
system was developed by the Fielden Instrument 
Div., Robertshaw-Fulton Controls Co., Philadelphia 
33, Pa. The system comprises an electronic unit, an 
insulated electrode and an indicator unit. 

The electrode probe within the bin acts as one side 
of a radio frequency capacitor, and the walls of the 
bin or tank act as the other side. The introduction of 
a quantity of material between the electrode rod and 
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Model C2 Running Time Meter. 
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WOW BOIH{ 


For applications where it may be desirable to 
reset to zero at any time, Industrial Timer now 
offers Reset Time Totalizers, in addition to its 
Running Time Meters. 


SYNCHRONOUS MOTOR DRIVEN. Both types 
of elapsed time meters provide you with an exact 
record of machine hours on A.C. operated ma- 
chines...up to 100,000 hours with “electric clock” 
running accuracy. Both utilize heavy duty syn- 
chronous motors that are self lubricating for long 
life. And both are available in enclosed and open 
type models. Running Time Meters are enclosed 
in black bakelite cases. Reset Time Totalizers in 
steel housings with baked black finish. 


WIDE VARIETY OF APPLICATIONS. These In- 
dustrial Elapsed Time Meters permit you to com- 
pute readily production costs on A.C. operated 
machines — predict replacements for equipment 
of predetermined life expectancy. They can be 
used in a wide variety of applications such as: 
radio transmitters, vacuum tube devices, refrig- 
erators, oil burners, molding machines, life test 
equipment,‘ diesel generators, conveyors and 
many other types of machinery and equipment. 
For technical data, request Bulletin 88-53. 
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the Pulse Beat of Industry 


Reset and Non-Reset 
Elapsed Time Meters 










Reset Time Totalizer — Model Designations 


cs 1/10 hr. 10,000 hrs. 115,220 60,50,25 
| cs | 
Cr 


ne 1/10 hr. 10,000 hrs. | 115 | 60,50,25 | 
C 5A 100,000 hrs. | 115,220 60,50,25 


100,000 hrs. 
Running Time Meters — Model Designations 
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MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS FOR INDUSTRY — 
CAM TIMERS * TIME DELAY TIMERS * AUTOMATIC RECYCLING TIMERS 
MANUAL SET TIMERS * INSTANTANEOUS RESET TIMERS. 
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INDUSTRIAL TIMER CORPORATION 
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115 EDISON PLEASE. NEWARK 5. N. J. 
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Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot 
rolled & cold finished 


TUBING—seamless & welded, 
mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING bars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


STRUCTURALS—channels, 
angles, beams, etc. 







PLATES—U, M. & sheared, 
Inland 4-Way Floor Plate 



























SHEETS—hot & cold rolled, 
many types & coatings 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Buffalo, 
Cleveland, Pittsburgh, Chicago, Spokane, Seattle, 
Milwaukee, St. Louis, Los Angeles, San Francisco 








































If you ever need a 


SPLIT BOLT CLAMPING HEAD 


—we make them! 





This split-bolt clamping head 
was made to customers design 
which features integral finger 
grooves. Finished in brown 
glaze. Machined section, furn- 
ished by customer, is cemented 
to porcelain with metal alloy 
for a strong, non-separating 
construction. 


® Universal insulators solve many 
protection problems. They have high 
dielectric and physical strength . . . 
help prevent shorts and breakdowns 
...resist temperature change, mois- 
ture and most acids. To gain these 
protection advantages, porcelain 
insulators should be an integral 
part of your product. A Universal 
porcelain engineer will be glad to 
work with you. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 
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REMOTE INDICATOR PANEL 


AC. SUPPLY 





UNITS 


TYPICAL INSTALLATION OF 
CONTINUOUS LEVEL INDICATOR 
IN BINS 





BINS 


This schematic diagram shows the space relationship 
between the three major components of the Telstor level 
indicating system. The electrodes are mounted vertically 
in the bins, with an electronic unit for each mounted 
nearby. The indicators, each with its own standardizing 
circuit, are remotely mounted together at a central indica- 
tion station. 


the side of the tank has the effect of increasing the 
capacity between the probe and the tank walls in pro- 
portion to the depth to which the electrode is im- 
mersed. 

Within the indicator case is located a variable plate 
type capacitor. This capacitor is one arm of a capac- 
itance-inductance bridge circuit and is adjusted to 
balance the capacity of the electrode arm of the 
bridge while no material is within the tank or bin. The 
sensitivity aciustment in the remote indicator is set 
to give full-scale indicator reading when the bin or 
tank is full. 

A second capacitor is provided in the measuring 
system that is initially adjusted to equal the elec- 
trode capacity while the tank is full. This allows 
system standardization to compensate for tube aging 
and line voltage variations at any time. This is done 
by pressing the standardizing probe button and ad- 
justing tae sensitivity knob until indication equals 
full scale. 

The electronic unit is housed in a dust-tight case 
that is mounted adjacent to the tank or bin. The 
electrode consists of an insulated cable or metal rod 
mounted from the top to the bottom of the vessel. A 
coaxial cable connects the electrode to the electronic 
unit. The indicator-standardizer unit contains a 0-100 
scale meter with a blank space on the dial for in- 
dividual calibration, and a push button and knob for 
standardizing the system. 

The indicator-standardizer unit can be located at 
any distance up to one mile from the bin, and is con- 
nected to the electronic unit by a four-conductor cable. 
With either conducting or non-conducting materials, 
accuracies of plus or minus 2 per cent can be achieved. 
If the remote indicator is calibrated in weight rather 
than volume or level, errors due to the packing effect 
of granular materials can be minimized. 4 
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